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CAXETAK

Cucremcka TpoMOOJUTHYKA TEpaImja, Koja je y caJlalllibiuM Ipernopykama, MeToia u3oopa
KoJ mamujenata ca rryhaom tpomboem6onujom (I1TE) naTepMeanjapHO BUCOKOT PH3HKA,
HOCH ca coO0OM 3HaYajaH PU3UK OJI TI0jaBe BEIUKHUX KPBapemba.

uss oBOT UCTpakKBama je nopeheme pesynrara jieuema OBUX MalijeHaTa yITpa3ByKoM
osakmanoM katerepckom TpomoOosinzoM (Y3OKT) y ogHOCY HA CUCTEMCKY
TPOMOOJIUTUYUKY TepaIujy U aHTUKOAryJaHTHY Teparnujy.

HcTtpaxkuBame je pean30BaHO Kao KJIMHUYKA OTICEPBALIMOHA CTY/H]ja 10 TUILY
OIICEPBAIlMOHE PETPOCIICKTUBHE CEepHje ClIydajeBa, Koje je o0yxBaTuiao 237 marujeHara ca
[1TE naTepMenujapHOT pr3MKa, KOjU Cy JICUCHH Ha jeJlaH 0J1 YeTUPH HauWHa, U To: 123
MAIMJEHTA J€ JIEYEHO CaMO aHTHKOAryJIaHTHOM TEparujoM, OJJHOCHO 0€3 TpOoMO0n3e, 44
naiujeHTa je OuiIo Ha crnopoj MHPY3UjU CTPENTOKMHA30M (CUCTEMCKOM NMPUMEHOM CIIOpE
uH}y3uje cTpentoknHase), 38 naipjenara je sedeno cnopum TIIA (TKuBHHA
[1na3MuHOT€HCKH AKTUBATOP) CUCTEMCKUM MPOTOKOJIOM (CLIOPOM CUCTEMCKOM UH(]Y3UjOM
penykoBane go3e TIIA), a 32 nanujenra egeno je Y30KT.

[IpoTokonu nedema CIpoBeICHH Cy Y CKIIaIy ca BakehuM IIperopykama, mpe cBera
EBpornckor yapyxema kapauoiora (European Society of Cardiology - ESC).

Harmre ucrpakuame je mokasaio, aa je Y3OKT jeanako 6e30eqan 3a mpuMeHy Kao U
ocTayia TpY HauyMHa Jieuerma, y3 Behy eUKacHOCT y CMUCITY CMambeHha CMPTHOT HCX0/a U
XeMOJIMHAMCKe JeKoMITeH3arije. OBH pe3ynaTaTi HapOyuToO T00Hjajy Ha 3HAaUajy, aKo Ce
nMa Ha ymy, 1a je ynpaBo Y3OKT rpyna umana xemonnHaMcku Hajehe onrepeheme,
(cuctomau nputucak aecae komope (CITIK) je ko manujenara neuenux Y30KT 6uo
HajBWIIIM ), U CAMUM TUM M HajBehu pU3HK 3a pa3BHjame IEKOMIICH3AIH]e T].CMPTHHA UCXO/I,
a Jla Cy y OBOj IPYIIH, aKO C€ UMa y BUJY MIPEKHUBIbABAE U 110jaBa JCKOMIICH3AIH]e,
MMOCTUTHYTH Haj3HAYajHUJH PE3y/ITaTH.

Pesynrtatu oBe crynuje nonpunehe yrephuBamy 3Hauaja Y3OKT y ogHocy Ha
AHTHUKOATyJIAaHTHY TEPaInjy, Cnopy HHY3HUjy cTpenTokuHasze u cnopu TIIA cucremcku
MIPOTOKOJI, KOJI TTallMjeHaTa ca akyTHOM HHTepMerjapHoM pusndHoM rpymnom T1TE.

Kibyune peun: mnyhna tpomOoemOonuja, aHTHKOAryJaHTHA Tepamuja, cropa uHdy3Hja
CTpenTokuHase, cropu TIIA CHCTEMCKH MPOTOKOJ, YATPAa3BYKOM OJIaKIllaHa KaTeTepcKa
TpoMOOJIH3a, XEMOIMHAMCKA JCKOMIICH3aIIH]a,;



ABSTRACT

Systemic thrombolytic therapy, which is currently, the method of choice in patients with
intermediate-risk pulmonary thromboembolism (PTE), carries with it a significant risk of
major bleeding.

The aim of this study was to compare the results of treatment of these patients with
ultrasound assisted catheter thrombolysis (USACT) in relation to systemic thrombolytic
therapy and anticoagulant therapy.

The study was conducted as a clinical observational study on the type of observational
retrospective series of cases, that included 237 patients with intermediate-risk PTE, who
were treated in one of four ways, namely: 123 patients were treated with anticoagulant
therapy alone, ie without thrombolysis, 44 patients were treated with slow infusion of
streptokinase (systemic administration of a slow infusion of streptokinase), 38 patients
were treated with a slow tPA (tissue Plasminogen Activator) systemic protocol (slow
systemic infusion of reduced dose tPA), and 32 patients were treated with USACT.

Treatment protocols were implemented in accordance with current recommendations,
primarily European Society of Cardiology (ESC).

Our research has shown that USACT is just as safe to use as the other three treatments with
greater efficiency in terms of reduced mortality and hemodynamic decompensation. These
results are especially important, if we keep in mind that the USACT group had the highest
hemodynamically load (right ventricular systolic pressure (RVSP) was the highest in
patients treated with USACT), and thus the highest risk for the development of
decompensation, ie death, and that in this group, if we take into account the survival and
the occurrence of decompensation, the most significant results have been achieved.

The results of this study will contribute to the determination of the significance of USACT
in relation to anticoagulant therapy, slow streptokinase infusion and slow tPA systemic
protocol, in patients with acute intermediate-risk group PTE.

Key words: pulmonary thromboembolism, anticoagulant therapy, slow streptokinase
infusion, slow tPA systemic protocol, ultrasound assisted catheter thrombolysis,
hemodynamic decompensation;
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1. YBOJ

1.1. JE@UHUIINJA

[Tnyhua tpom6oem6oimja (IITE) mpencraB/ba NOTHYHO WM JEIMMHYHO 33YEIIHEHHE
rJIABHOr crabsa ruryhHe aprepuje, HEeHUX TJIaBHHUX, CEIMEHTHUX W/WiH CyOCEerMEHTHHX
rpaHa TpOMOHUM Macama, KOje Hajuerrhe noTudy u3 JyOOKUX BEHA MOHmUX EKCTPEMHUTETA
(OB OE), a pehe, MOTy NOTHIIATH U U3 KAPIUYHUX BEHA, OHE MIYIUBE BEHE, OYOPEIKHUX
BEHA, TOpHE IIYIJbE BEHE MIIM BEHA T'OpHBHUX EKCTPEMMTETA, Ka0 M JECHE HPETKOMOpPE
(AI1), omaocHO necue komope (JIK). Tume ce omera HOpMaTHA XEMOJMHAMHUKA HA HUBOY
mwiyhaor kpsoroka (Circulus sanguinis minor), y3 moryhaoct ma aohe m0 passoja
pecriuparopue uHcyduiujeniuje, kao u afterload onrepehema necuor cpma [1].

Bynyhu na cy tpomMOHM eMO0IycH M3 QyOOKHX BEHA JIOWHHX eKcTpeMuTeTa, y mpeko 90%
ciy4ajea, y3pounuk cumnromarcke IITE [2], ce uemihe ce y caBpeMeHOj nureparypu
uctrue na IITE Huje w3010BaH KIMHWYKKA EHTUTET, BEh KIWHHYKA MaHudecraruja
tpom603e JIB JIE, Tj. nyooke Bencke Tpom603e (JIBT) u KOpHCTH CHHTArMa BEHCKA
tpomboemoonuja (BTE), kao 06jenumenu enturer I1TE nacrane na repeny JIABT [3].

1.2. KIMHUYKA CJIMKA

[Tnyhna tpom6oem6bommmja (ITTE) ce moxe manudecToBaTy 01 UI3HEHATHE KIMHUYIKE CMPTH
(mpyru je mo ydectanocT y3pOK M3HEHAAHE KJIMHUYKE CMPTH) MPEKO THITUYHE KIMHUYKE
CIIMKE, HETUITMYHUX CUMITTOMA, CBE 10 acummromarcke ITTE [4].

Opnarame y mocraBibamby Oarosapajyhe aujarHo3e u HEmOCTOjame CyMIbE J1d Ce paad O
IITE, cy BeOma 3Hayajuu npOOaemu y caBpeMmenoj mujarnoctuid [5]. OBO cy yecro
MAIKJEHTH A HENPENO3HATHM MAarOJOIIKUM CTameM, KOje je y Besu ca IITE, Te oryna
nomarak ga je 40% nanujenara, kOju uszHeHama ympy yenen IITE, y mperxomHum
Hene/paMa nocehuBao yekapa 300r OapeheHux, mpe cBera pecnuparOpHUX, TEroda u
cMmerwu [6].

Krnacuuna wmanudecranuja IITE je wu3HEHAAHO WCNOJABAME CHMITOMA MOMYT —
IeypaHOr 6011d y rpyAnMa, yOp3aHOr Iucama, Kaiuba u Ocehaja Hemocrarka Bazayxa [7-
10]. Mehyrum Hajuernthe ce pamy O HETHITUYHUM 3HAIMMA MOMYT — CHHKOIE, TPO3HHUIIE,
oona y TpOyxy, kauba, wheezing-a, mopemehaj crama csectu, xemonrusuja [11].

Jenna oOumHa Mera aHanm3a, KOja je 0OyxBarwia 28 crymuja, mOkasaia je, 1a je jemHa
tpehuna ocoba ca JIBT umana necumnromarcky IITE [12]. 3aro je mpenopyka na ce KO
CBUX HOBOHACTAINX, HA JPYTM HAYMH HEOOJAIIHEHUX, PECIIUPATOPHUX TEro0a MOCyMma
na [1TE.



CumnTOMH ¥ 3Hamm — Hajuenrhu cumnromu u 3Hanu cy: dyspnoe (64%), tachypnoea
(60%), xamass (60%), hypoxia (57%), hydrothorax (26%), oTok 10BUX eKCTPEMHUTETA
(24%), rposuuria (TenecHa Temneparypa usnaa 37,8°C) (22%), syncopa (13%),
haemoptysis (12%), mieypaiuu 60 (8%) [13].

1.3. EMMAEMUAJIOT 1JA

IITE je vermha kOn mymikapara Hero ko sxeHa [14].

YV Benukoj bpuranuju u ner apxasa Esponcke Vuuje! BTE je y3pok cmptu 0x0 370.000
0co6a roaumime [15], ca ornpunuke wctom cmpraomthy u y CAJL [16]. YV CAJ] y3pok je
0,5-1 cmpTi Ha 1000 [14, 17].

[MapanOkcanHO jaBbd C€ MOpPACT MOPTAIUTETA, MITO Cc€ O0janmaBa HAMPEI0BABEM
JIMJarHOCTUKE, TIpe cBera ckenepcke mynmoanruorpaduje (CTPA), u TUME Tperu3HujuM
yTBphuBamem eruosoruje [18].

1.4. TIATO®U3UNOJIOTI'NJA

OcHOBHM 1aTO(MU30J0IIKM MEXaHW3aM TyOOKe BEHCKE TpoM0O3e, Kao TJIABHOT Y3poKa
IITE, je Wirchov-jseBa tpujana (B€HCKA cTasza, XUIEPKOAryOMIHOCT, MOBPEaa €HI0TENA)
[19].

3aBucHO OJ MAalMjeHTa, MOKPeTad TpHujane, Tj. Tpujaca je OOMYHO BHIIEY3pOYaH, ca
Pa3IMYMTHM CTENEHOM TOjeIMHMX YHMHHWIANA OBE TpHjaxe, Ik 3ajeJAHHYKO, CBHM
clyJyajeBuMa, HA Kpajy, Jé HUHTEpakuuja TpOMOOIMTA ca EHIO0TENOM, Y3 JIOKIHY
CTUMYJIALHK]y TPOU3BOIKE HUTOKWHA, Y3pOKyjyhn HOJarHO M anxesujy JIEyKOIUTa Ha
en0TeN. Jlabe mupeme TpOMO03€, 3aBKHCH 01 0IHOCA KOAryIalMOHKX U TPOMOOIHTHIKHAX
mexanuzama [20-23].

t @panyycka, Hemauxa, llnanuja, Umanuja u [llsedcka



1.5. PAKTOPU PU3UKA

MmoOunu3anuja, 00uMHa Onepaiiuja, moBpeid, MIMTHUTET, XEMOTEpAIHja, HEYPOIIOIIKE
00JiecTH ca mape30M, IEHTPATHA BEHCKU KATETEp WK Pace-maker, npOmmpeHe BeHE U
NOBpILHA BEHCKA TpOMO03a cy Haj3HAuajHKjU PakTOpy pu3Kka 3a Hacranak BT [23, 24].

Hajsnauajuuju ¢paxropu pusuka 3a [ITE cy: umoOunu3anuja, myroBame y Tpajamy 4 cara
WIA BHIIE Yy TOCIEIHUX MECEI JaHa, XUPYPUIKA WHTEPBEHIM|A y MOCIENma 3 MEcera
(mOceOHO OpTOMEACKE W HEYpOXHPYPIIKE WHTEPBEHIM]E, KA0 M HHTEPBEHIHUJE 300T
MAIUTHE 00JecTH), MAIUTHA OOJIECT, MOCEOHO KAPIMHOM IuTyhd, TPEHYTHH WM PAHU]H
TpOMOOieOuTHC, TOBPEAA JOHUX EKCTPEMUTETA WIIM KAPJIUIE, MYIIEHE, MOKIAHH yaap,
napes3a win napanmmsa, paauja [ITE, xponnuna oncrpyktuBHa 6osect ruiyha (XOBII) ...
[25-30].

V PIOPED |12 crynuju, 94% mnarmujenara ca IITE, umamm cy jenad Wiad BHIIE OBHX
¢akropa pusuka [31].

1.6. KIMHUYKHU OBJINIU IITE

ITocroju macuBua IITE, kOja m0BOAM A0 XEMOAMHAMCKOT KOjarca (aKyTHO HacTtana
pecrnuparOpHa HHCYQHIH|EHIH]a, cd CHCTOJIHUM IpUTUCKOM mcnog 90 mmHQg u cronom
cmptHOcTH 011 30-60% [32-34] y mpBa 2 cara, ka0 u nemacubHa [ITE ca uHIMIEHIIOM O
96% (ca cuctOaHuM npuTrckOM u3Hamx 90 mMmHQ, xeMOauMHAMCKHM KOMIIEH30BAHHM
CTameM) M 3HATHO MAmOM CTOMOM cMmpTHOCTH (uMcmOn 5%) kOja ce manudecryje, kao
akyrHu uH(ApKT miyha, akyTHr eMO0IM3aM Wik MyIaTHILIA, pekypentHa IITE ca passojem
wiyhne xuneprensuje u XxpOHnyauM uryhaum cpuem [35, 36].

2 PIOPED - Prospective Investigation of Pulmonary Embolism Diagnosis



1.7.PAANOJIOIKE JUJAT'HOCTUYKE METOJE IIJTYRHE
TPOMBOEMBOJIMJE

1.7.1. PTI I1/C (Réntgen nayha u cpya)

Amepuuko yapyxeme paauosiora (American College of Radiology - ACR) mpenopyuyje
PTT I1/C ka0 npBy nujarHOCTHYKY METONy, HE y nuiby nedunutuBue notepae IITE, eh
12 OM ce UCKJbYUHMITU OCTaIH y3pOuu Hariao Hacrane dyspnoe [37].

WuunmjarHo Hamasz je y Gu3MOJIOMIKMM TpaHuiama, 1d Ou Ce KACHHJE pPas3BHIIH
cnenuuIHA, ATM peTKU 3Hamu — Humpton-oea rp6a (uHdapkuuja mnpeacraBbeHa Kao
TpOyriacra Omanupukanuja mapeHxuma, 0asoM HACIOmEHA HA IUIEYPY, a BPXOM Ka
xuinycy) [38] u Westermark-0B 3Hak (30Ha nojauaHe TpaHcmapeHIyje miyhHor TapeHxuMa,
Ka0 TOCJeauIa PEeayKIMje BacKylapHe Mpexe) wim uemrhe, HECHenuGUIHH 3HANKA —
IUIEYpATHU WM3JIMB, arejieKrasa, Onanudukanuja mapeHxuma, enesamuja aujapparme [39,
40].

1.7.2. Cxenepcka nyamoanzuozpaguja - CTPA (Computer Tomography’s
Pulmoangiography)

Ckenepcka mynmoanruorpaduja (CTPA) je 31aTHM CTaHAap 3a MOCTaBJbAbE JAHMjarHO3E
KO/ cTaOMIHMX marujenara, ca cyMmmOoM Ha ITTE [41-43] ca nmpoceuno 8,3% mO3UTHBHHX
Hanasza [44]. CensutuBHOCT Hanasa je 83%, 1ok je crnenuduanoct 96%, npema PIOPED I
crynuju [45]. IlpBu oyt je npumemena 1998. roaume.

Ha ocnoBy CTPA mnanaza, IITE ce moxe kapakrepucatd Kao aKyTHa WJIM XPOHHUYHA,
[EHTpaJIHA WK IeprdepHa, MaCHBHA WJIM CyOMacHBHA.

AxytHa — Kapakrepuiie je IeHTpaTHO MOCTaB/beH TPOMO MM OKJIy3Hja KPBHOT Cyna, ca
T3B. CUt-Off vessels 3makom u aucTeH3ujoM KpBHOT cya mpe okinysuje. Hajuenrhe ce paau o
T3B. jarryhum TpomOuMa, Ha payBH IuyhHe apTepuje, J00apHUX M CETMEHTHHX TpaHa.

Xpoununa — [Ipucyran je pexananuca, nepudepHo MOCTaBJbEH TPOMO, OOMYHO Y3 3HAKE
wiyhae xuneprensuje — (MPUCYTHY, alldi PEAyKOBaHy nepuepHy MpPexy, OUIaTHpaHy
wiyhay aprepujy (n3uax 29 mm), Kao u mbeHE IVIaBHE TpaHe, - AecHa u3Haa 23 mm, ieBa
n3Hax 21 mm.

IlenTpanna- Tpom603a rinaBHor crabia ruiyhHe apTepuje W/niM BeHUX TJIaBHUX IpaHa.

Iepudepna — TpomOo3a 1006apHUX, CErMEHTHUX W/WIM CYOCErMEHTHHX TpaHa IutyhHe
aprepuje.



Macusna IITE - ako 3axBara rmiyhHy aprepujy, o0e TJaBHE TpaHe€ W JOBOIM [0
XEMOJMHAMCKOT KoJiarca (aKyTHO HacTajia pecupaTopHa HHCY(DUIIMjEeHIH]a).

Cyomacusna II'TE — 3axBarta nepudepne rpane, 6€3 XeMOIMHAMCKOT KoJjarca.

Hopwmanan CTPA nana3 he npukazaru KOHTpAcTOM HCIyHEHE TuryhHE KpBHE CyIO0BE, K0
CBETJIO Oesie, 6e3 T3B. nedekara y nymemy. IlpucytHa je pasrpanara ruryhHa BackynapHa
Mpexa, koOja naomupe a0 uepudepuje. KpBHM Cya0BH Cy peratuBHO TpaBd ca
KapaKTEPUCTUIHUM TPAHAHEM.

Hanas xoju ykasyje nwa IITE mOxe ce kapakrepucaru ka0 AMPEKTHU YKOJIMKO TOCTOjH
MPUCYCTBO TPOMOA y TTyhHOj apTepuju Tj. BEHUM IpaHama, y BUay Jedekara y KOHTpacTy
VY caydajy mpucycTBa TPOMOHMX Macd y JIYMEHY KPBHUX CyJ0B3, YMECTO CBETJIOr
KOHTpacta uMaheMO mOjaBy TaMHUX macad. |pOMOHE mace he umMaTu pasauuuT JAEH3UTET
KOju ce u3pakasa y Xayncohmigosum jeauaunama (Hounsfield Units - HU) y 3aBucHOcTH
ox crapoctu Tpomba. Ceexxke TpOMOHE Mace umajy aeH3uteT 01 0k0 55 HU, a crapuje y
npoceky ox0 30 HU [46].

Omncrpyknuja TpOMOOM MOKE OUTH JETMMHYHA (PEKAHATMCAH HITH TIPU3UIHN TPOMO) HITH
noTmyHa, ca cut-off vessels 3uakom, Tj.01cycTBOM OnanupuKauje KpBHOT Cyaa AUCTATHO
O OMNCTPYKIKjE W TMOpacTOM JUjaMeTrpa KpBHOT cyad HOpPOKCHMMAIHO O MecTa
OTICTPYKIIH]E.

IMopact mujamerpa JIK, ca mosehamem oguoca JAK/JIK usnan 0,9 (mexu ayrOpu HABOIE
ka0 rpannynu OaHOC 1,0) y3 censutuBHOCT 10 92% [47], cnemmduunoct ox 100%, u
npormoctrukd  ¢aktop ox 100%. Mepeme mujamerpa JIK 3acauBa ce Ha
naro(u3nONOMIKAM M TarOaHaTOMCKUM TpOmenama y muiyhaoj mupkymanuju [48, 49]
Onnoc JIK/JIK u3nan 1,5 nma HENOBOJbAH TPOTHOCTUYKH 3HAYA].

Mepeme aujamMerpa KOMOpAa BpIIM CE HA HUBOY TPUKYCIUAATHE OJHOCHO MHUTPATHE
B&JIBYJIE, TO JECT HA MECTY HAjBENEr aujaMerpa, 0JHOCHO, KAKO Ce Ka&Xe, HA HUBOY YeTUPH
mryrybuHe. Komope He MOpajy Outu y uctOj paBuu. Mepeme ce Bpim 01 eHaokapaa 10
CENTyMa, yInpaBHO y OJHOCY Ha y3yXKHY OCOBHHY CpLIa.

ITorom ce Mepe aujamMeTpu TiyhHe apTepuje Tj. HWEHHX TIpaHd, W Kake ce Ja Cy
JWIaTUpaHK akO0 cy. aujamerap miayhue aprepuje m3uaa 29 mm (kOa Mymikapara)
oxHOCHO 26 mm (xox »kena) [50], a aujamerap rpana usHam 23 mm (mecua) u 21 mm
(mema).

3atuM ce s0nmpajy TpOMOHE wmace. IIOcTOju HEKONMMKO HMHIEKCA KOJU CIyXe 3a
KkBaHTU(UKAIM]y crerneHa TpomO03e. Hajuemhe momumanun cy MMS (Moaudukosan
Miller-os ckop) u Qanadli ckop.

MMS ce 3acHiBA HA YHEHEHHUIM Ja MOCTOju 16 cerMeHTHUX rpaHa u To AecHO 9 (3+2+4), a
7eB0 7 (2+2+3). Makcumanan MMS je 16 [51].



Qanadli cxop no6uja ce Gopmynom n*d, rae je n 6poj cermenTHux rpana’, a d crenen
oncrpykuuje kpeHOT cyaa®. Maxcumanan Qanadli ckop je 40 [52].

Hecnennduunu 3Hanu cy: IieypaiHd M3JIUB, areiekrasa, ground glass onarmdukanuja,
pas3Boj uHMApPKTA.

1.7.3. Iyamoanzuozpaguja (I1A)

[Mynmoanruorpadwuja je, 3a u3BOhEmE, CIOKEHU]A U MAKHE JTOCTYITHA PAIHOIIOIIKA METO/,
k0ja octaje y cenn CTPA, mana je censuruBna y 100% ciyduajesa [53], kama roBOpumoO 0
puKasy U30CTaHKa BacKymapu3aiuje oapehenor gena miyha.

Censurtusnuja je 01 CTPA 3a npukaz Manx, nepudepHuX KpBHUX CYAI0BA, &K 38 PA3IUKY
ox CTPA ue naje uadopmarnuje 0 iyhHOM mapeHxuMy, MOCTOjaby MamUX M3JIMBA HIIH
oanocy K u JIK.

1.7.4. Maznemmna pe3onanya (MP)

VY craHgapaHUM CEKBEHIIAMA MarHeTHE pe30HaHIIe 0jaBa xunepcurnana ykasyje na I1TE.

MP auruorpaduja (MPA), ca ynoTpedb0om raaonuuujyma, npahena je y 0OMMHO] CTyauju
PIOPED I, xoja je mokaszana censutuBHOCT 78% wu cremuduunoct ox 99%. OBO cy
MelyTuMm pesynaTaru KOju Cy J00MjeHH pasMarpameM camO TEXHHYKH KOpEKTHuX MPA.
Mehyrtum cryamja, kOja je Owia MyIATHIEHTpHYHa, MOKa3aga je J1a, 3aBHCHO O
MEIMIMHCKOT 1EHTpa, HeanekBarHOct MPA wuae onx 11-52%, mrt0 n0BOgm a0 mana
CeH3UTHUBHOCTHU Ha 57% [54].

MPA ocraje anrepuaruBHa aujarHoctuuka wmeroma IITE, camo0 y  cayuajy
kOHTpanHankoBaHOCTH CTPA miin KOHTPanHANKOBAHOCTH YHOTPEOE jOMHUX KOHTPACTHHX
cpexacrasa [55].

3ykynno 20 — 0ecrnol0 (3+2+5), reso 10 (3+7))

%0,1,2 (0-nema oncmpyxyuje, 1-0erumuuna oncmpykyuja u 2 —nomnyna Oncmpykyuja
Kp8HOo2 cy0a))



1.7.5. BenmunayuOHO — nepghy3uona cuyunmuczpagpuja nayha

Benrunanuono — nepdysnona cuuHTUrpaduja miyha ce mpuMemyje Ka0 JUjarHOCTHYKA
nponenypa y ciay4ajy kaaa CTPA Huje noctymnHa.

VY ,.epu mpe ckeHepa“™ Ouia je TO JOMHHAHTHA JUjarHOCTHYKa MeToja [56], 1ok cy maHac
uHauKanuje cBemeHe Ha HemoctymHoct CTPA wimm  crama Koja  TpelncTaBibajy
koHTpanHaukanuje 3a CTPA, kao mTo cy: OyOpekHa cmabocT, anepruje Ha joaHa
KOHTpAcTHa CpEJACTBa, T€ MIIaJie KEHCKe ocoOe, Oyayhu ma mosa joHusyjyher 3pauema,
KOJy MpUMeE J0jKE€ CIUHTUIrpa)CKUM CHUMameM jecte 50 myTa Mama oJ /103€ KOjy J0jKe
npume npuinkom CTPA cHuMama [57-59].

3acHuBa ceé HA yTBphMBamy BEHTHWIAIMje y peruOHuma ruiyha, 0e3 mepdysuje, makie
JUCTAITHO O, TPOMOOEMOOTyCcHMa, OKIyIMpaHUX KPBHUX Cya0Ba. Pamu ce cmakako, O
CEH3WUTHUBHO] METOM, TE TMO3WTHBAH HAIA3 €A BEJIMKOM CUTYpHOmhy Wae y Mpuior
notBpau aujaruose I1TE.

Ouno mTo je orpannyasajyhiu ¢axkrop 3a cuuHTUrpadujy, je BeOMa Hucka cnenupuaHoCT,
Te ce KOJ BehuHe mamyjeHara caM0 Ha OCHOBY CHMHTHTPAQCKOT HANA3a HE MOXEe TOBOPHUTH
0 eTws0Tuju naropu3noomKe npomene [40].

IIpema PIOPED crymmju, wWCK/bYy4MBO HA OCHOBY cruHTHrpaduje miyha, KOHAYHA
mujaraosa [ITE moria ce mocraButu k01 cam0 24,4% mnarujenara [60].

1.7.6. Color-Doppler ynrpassyk u diedorpaduja

Color-Doppler ynrpasByk u diaedorpaduja ce mpuMemnYyjy Ka0 JOMYHCKE JMjAarHOCTHUYKE
nponeaype, y unby aujarnoctukoBama JIBT k0 namujenara ca cymmOM Ha [TTE wmu KO
onux ca Bepudukosanom I1TE [61-63].

CensutuBHOCT U crneuuduyHocT ynrpasByka (Y3) ymMHOrome 3aBHCE OJI oleparopa U
TEXHUYKHUX KapaKTepUCTHKa caMor amnapaTa. Mera ananu3za u3 2005. roguHe nokasana je
na je censutuBHOCT Y3 96% 3a npoxcumanny BT, 71% 3a aucranny JIBT, a na je
crieruuarocT 94% [57, 64].



1.8. JABOPATOPUJCKE AHAJIU3E

Ananmza 51ab0parOpHjCKUX BpPEAHOCTH JOCTYIHHjA Jé y OJHOCY HA pPaaUOJIOIIKE
JIMJarHOCTUYKE TEXHHMKE, TE CTOra Jad0parOpHjcKa JMjarHOCTUKA UMA 3HAYAJHO MECTO y
TPUJKU TalMjeHara, kOja KOjux ce cymma Ha [ITE, mOrotoBO OHHX KOju Cy
XEMOJMHAMCKH YrpOKEHH, TE je cTOra Op30 MOCTABJbAKE T3B. pAIHE AUJArHO3e O
BUTAITHOT HHTEpPECA.

Tparano ce u Tpara 3a 1ad0paTtOpHjcKUM TECTOBUMA, KOjuMa Ou ce u30ersie pagrOsIOIiKe
JIMJarHOCTUYKE TPOIEAype, W TUME NOOMI0 HA BpEMEHy, amu cy, Ocum 3a D-dimer,
pe3ynTaTu npuiInvHO pasouapasajyhu [65].

JIaboparopujcku mapamerpu kOju ce najuerrhe oapelyjy sesauno 3a I1TE cy:

1.8.1. D-dimer (Plazma D-dimer)

D-dimer (Plazma D-dimer) jenan je 0x merpamanuOHuX mpoOaykara GuOpHHA, 01 CTpaHE
€HJ0TeHOT (UOPUHOTUTHYKOT CHCTEMA.

Petko je nosehan k0 31paBux ocoba, Ty JECTE€ y CBMM cTamuMa moBehaHor creapama u
nerpaganuje ¢GpuOpuHa, Ka0 ImTO Cy — BEHCKA TpOMOO03a, nH(pEeKuje, Tpyanoha, Maauraa
000JbEHa, XUPYPIIKE HHTEPBEHIIM]E, TOBPE/IE, MOXKIAHH YIap, aKYTHH HH(DAPKT MUOKApIa
[65, 66].

D-dimer, nak0o necrnermduuan, j6 BUCOKO CEH3UTHBAH, TE j6 y MHOTHM CTyaujama
JI0Ka3aHo, /1A je O/UIMYaH paHd eIMMUHANMOHM rapamerap kana je y nutamy IITE [67].
IIpu TOME ce y MHOTMM CTyaujama, mokazaio aa je cemsutuBHOCT D-dimera Beha kox
cermenthe I1TE, y mopehemy ca cyocermentaom I1TE [68-70].

1.8.2. BNP (Brain natriuric peptid) # NT pro-BNP (npexypcop Brain natriuric peptid-a)

BNP npencraspa XOpMOH CEKpPETOBAH O] CTpaHE MHOIUTA KOMOpa, Ka0 OAroBOp Ha
BHUXOBO MPEKOMEPHO ucTe3ame. theros mpexypcop je pro-BNP. HopmanHo je cekperosan
O/l CTPAHE KapIHOMHOIIUTA JIEBE KOMOPE Y MAIIOj KOJHYHHH.



Jlenyje wa natriuric peptid peunentope, mTO u3Melhy OcCTaIOr 3a MNOCIAEIUIy HMA
HATpUYype3y, Ka0 M CMAmEHE NEPUGEPHOT BACKYIAPHOr OTHOPE, YUME CE€ MO MPUHIHUITY
OBpAaTHE cripere cmamyje pre-load onrepeheme kOmMOpa. Y3 TO a€i1yje u NpOTEKTHBHO HA
cpue u KpBHE cyaoBe. Brain (Mo3ak — eHr.) y Ha3uBy Ayryje TOME, IITO & MPBHU MYT
M30JI0BAH M3 MOXXIAHOT TKUBA. Y3 Jpyreé OMOMapKepe OKCHIATUBHOI CTpecd, MOCTOju
nocebna npenopyka 3a onpehusame BpeaHoctu BNP u y amOymanTHuM ycinOBuUMa, KOJ
narujenara ca dyspnoea-om [71-73].

Hecnenmduyan, anu 3Ha4ajan ka0 nOKa3aresb crteneHa onrepehema qeCHE KOMOPE U THME,
Ka0 ¥ TPONIOHUH, TPOTHOCTUYKH MMOKA3ATEJb U JETEPMUHATOP TEPAHUJCKE MTPOIEAYPE.

1.8.3. Tpononun

TpornoHuH je kapAUOTEHH EH3UM, KOju, MOKA3aI0 CEe y CTyaujamMa, HEMA JHjarHOCTUYKH
3HAu4aj [74], anm je mOrojaH ka0 MPOTHOCTUYKM MOKa3aresb, Oyayhu na je moBe3aH ca
OpOaYyKEHOM XWUMOTEH3HMJOM, KApJMOTE€HHM IIOKOM, MOTPEOOM 338 XEMOIMHAMCKOM
MOJIPIIKOM, PEAHUMAITHjOM U CMPTHUM HUCX00M [75].

OBO je omer ca apyre crpane nmOTBpheHO moBe3aHOnhy MOBUIIEHHX BPEIHOCTH Kapauo
eHsuma ca enekrpokapanokpadekum (EKT) namazom aucdyskiuje necue KOMOpe, Behum

MOPTATUTETOM W HHTPAXOCMHUTATHAM KOMIUIMKANKjamMa. 3ar0 je W Mpenopyv4eH Kao
06ase3an J1ab0paropujcku mapaMmerap y Iusby oapehuBama Tepanujcke crpareruje [76].

1.8.4. Apmepujcku nue0 2acosa

l'acHe ananuse crnanadjy y pyTHHCKE J1a00paTOpHjCKE aHAIM3€ KOJ CBHX MalMjeHara ca

OTEXAHUM JUCAKBEM M aKyTHO HACTAIIMM 0010M y rpyaumMma.

CensutuBHOcT 1 cnenuduynoct POz < 80 mmHg, kox naumjenara ca ITTE, je 57%
oxHOCcHO 53%, a 3a pCO2 < 36 mmHg 45%, oxuocuo 60% [77].
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1.8.5. Bpoj r1eykoyuma

Kon IITE 6poj neykonura je mznag 20x10%1. Huo 6poja neykomuTa je y KOpenaunuju ca
HUBOOM (ubpunorena, daxropa VII u VI, Te crora MOxe mocmyXuTH Ka0 MOKa3aresb
XunepkoaryomitHoctu [78].

[Tokasano ce, y BeOMa OOMMHO] CTyauju, 1@ j€ HHUBO JEyKOIMTA BEOMA 3HAYAJaH
npOrHoCTHYKy  (aKTOp, Kama rOoBOpuMO O 30-7HEBHOM NPEXKHUBIHABAMKY, OJHOCHO
00sIHNYKO] peaamucuju [79].

AHuManHe ¥ CTyadje ayTOncHja MOKa3aune cy aa HeyTrpO(UIN HHCY YKIBYYEHH Y PasBOj

BEHCKE TpOMOO3€, anu Jga MOXe IMOCTOjJaTd yTUI@] HeyTpOoduiaad W JPYrUx BpCTA
JIEYKOIIMTA, T€ Ja MOKE TOTpUHeTH auchyHKIuju necHe komope ko ITTE [80-85].
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Tab6ena 1. ESC® knacuduxanuja miyhae Tpomboembomje

ESC knacupukanuja KIMHAYKA CJIHKA IUJarHOCTHKA Tepanuja
no3utuBHU: D-
IIOKHO CTame - dimer, Gnomapkepu pecnuparopHa u
CHCTOJIHH CpyaHe XEMOIUHAMCKa
NPUTHCAK MAKbU  MHCY(QHIHUJEHIM]E  MOJIpIIKA,
ox 90 mmHg wim  (BNP u pro-BNP) u  penepodysuja -

Bucokopuzuunau
(macuBua IITE)

HNurepmenujapun-
BHCOKO PH3UYHU
(cyomacusna IITE)

HNurepmenujapuu-
HUCKO PU3HYHHI

Huck0 pusnann

naja CuCTOIHOT
IIPUTHCKA 3a
puie ox 40
mmHg y poxy 01
15 munyra

HOPMOTEH3UBHU
NAIMJeHTH ca
TEHIEHITH|OM
NOrOpIIamka u
yJIacKa y IMOKHO
CTame

HOPMOTEH3UBHH
HALMjEHTH

HOPMOTEH3UBHH
HALM|EHTH

HEKpO3€ MHUOKapaa
(TpOTOHHMH),
BEpU(UKOBHO
onrtepeheme 1K
(TpaHCcTOpaKATHIM
V3 unmu CTPA)

MO3UTHBHU
OoromMapkepu
cpyaHe
uHCyuIHjeHImje
1 HEKpPO3€E
MHUOKap/a,
BEpU(PHUKOBHO
ontepeheme JIK
(TpaHCcTOpaKATHUM
V3 unmu CTPA)

VIV TIO3UTUBHU
Onomapkepu
cpyaHe
UHCY(QUITH]EHIIN]E
U HEKpO3e
MHUOKap/ia Win
BEpU(PHUKOBHO
ontepeheme JIK

OHOMapKepH Cy
HOpPMAaJTHU U HEMA
3HAKOBA
ontepehema JIK

TpOMOOJIN3a, Y MPBOM
peny dapmaxosomnika,
d EBEHTYAITHO U
€H/IOBACKyJIapHa UK
XHPYpIITKa

MOHUTODPHUHT Y3
TPEHYTHY
penepdy3nony
tepanujy u AK
tepamnujy [86]

AK Tepanwuja y3
MOHHMTOPHHT, TOKOM
XOCIUTATH3ALIH]E

AK Tepanwuja u paHu
OTITyCT

IITE — nayhna mpomboembonuja; BNP - Brain natriuric peptid; pro-BNP - npexypcop
Brain natriuric peptid-a; /IK — oecna xomopa; Y3 — ynmpazeyx; CTPA — ckenepcka

nyamoaneuozpaguja, AK mepanuja — anmuxoazynanmna mepanuja

s ESC — European Society of Cardiology
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1.9. TEPAIINJA

ITpema nmpenopykama ESC [87] mamujentu cy noxemenu y 4 rpyme, y3 oarosapajyhe
Ipenopyke jeuewa (tadena 1.).

Konx macusne u cyomacusne [1TE, 3narau cranaapn je npumena antukoaryinantHe (AK)
Tepanuje ¥ TO HWHTpABEHCKA mpumeHa HedparmentucaHor xemapuna (Unfrugmented
Heparin - UFH) ynopeno ca yBohemem nepopaiHe Tepamnuje OpaTHiuM aHTHKOAryTaHCuMa
(OAK) - anraronucra purtamuHa K u HOBuX Opannux antukoaryrnanara (HOAK).
[Tokazasno ce 1a paHo yBOhemE OBUX JIEKOBA, CMAmbyje MOPOUANUTET U MOpTaTUTET [88].

Ynopeno ca ysohemem AK Ttepamuje HEONMXOAHO je KOja manujenara ca onrtepehemem
necHe komope, moctuhu mTO je moryhe panuje, penepdys3ujy, Kak0 OuW ce CMamHIIO0
onrepeheme aecue komope. [89] Crora je cucremcka TpOMOOJM3a METOMA M300pa KO
BUCOKOPH3WYHHMX MAINWJEHATa, KA0 W OHUX WHTEPMEIHJjAPHHX CA BHUCOKAM PHU3HUKOM,
YKOJIMKO He NOCTOju KOHTpauHauKkamuja [87] uiu He nOCTOju BUCOKH PU3HK OJ] KpBAPEHA.

Pusuk On 3HauajHOTr KpBapema je ox0 20% [33], y3 3-5% pusuka 01 uHTparepeOpaiHe
xemoparuje (ML[X) [90]. OBaj je pusuk u3paxeH HE TOJMKO KOI 0co6a muahux ox 65
rOauHa, KOJMKO KO CTapujux, W TO moceOHO Baxu 3a MIIX [91]. 3ar0 je m masme
KOHTpOBEp3HA yIMOTpeda TPOMOOIMTHYKE TEpamnwje KO MAIMjeHATA WHTEPMEIH jaTHEe
rpyne [86, 92, 93]. FDA (Food and Drug Administration) omo0puna je CHCTEMCKY
ynotpeby 100 mg TpomOOauTHKA TOKOM 2 caTa. [I0kazano ce 12 cCMameme NMPUMEHEHOT
TPOMOOJIMTHKA HA NOJI0BHHY J03€ 3HAYAJHO CMambyje pu3HK 07 KpBapema [94, 95].

VYKOJMKO je CHCTEMCKA TPOMOO0IIN3a KOHTPAWHANKOBAHA WK Cy NMAIMJEHTH HECTAOUIHU U
MOpE/ MPUMEEHE CHUCTEMCKE TPOMOOJHM3E, METOma Hu300pa je emO0IekTOMuja, OHII0
XHPYpIIKA, OWIO eHa0BacKyaapHuM Meroaama [87]. MuaukOBaHa je u KO manujeHara ca
cyomacuBuom IITE ykomuk0 moOcroje 3Hamm mnoropmama. Cyomacusua IITE, 06e3
KJIMHUYKOT MOropimama, ca MamoM auchyHkiujoM JIK u mMamOM HEKpO30M MHOKapaa
HUJe HHIWKANKja 338 emooekromujy [9].
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1.9.1. Memo0oe enoosackyrapue mpomoexkmomuje

1.9.1.1. Vampaszeyxom onaxwana kamemepcka mpom60ausa — (V30KT) — (UltraSound
Catheter Accelerated Thrombolysis - USACT) EKOS® cucmemom

Viurpaseyuau (Y3) tanacu cBOJUM MEXAHUYKUM JIEJIOBAKEM pacTpecajy u J0BOAE 10
npOMEHE CTpyKType TpOmOa, nosehaBajyhu AKTHBHY MOBPIIMHY JEJIOBAKA, JOKAIHO
ArIMKOBAHOT, TPOMOOJIUTHKA YMME J0NpUHOCE nOBehaBamwy €PUKACHOCTH, y3 CMABEHE
aniauMKOBaHE A03€, y3 MOCIEANYHO CMABEHE KOMHJ‘II/IKaIII/Ija.

[Mpumemyjy ce Y3 tanacu ¢peksenne 2,2 MHz. Jlokanuo ce ammkyje TIIA (TKuBHH
[TnazmuHOrenckn AxtuBarop ) y no3u 1-2,5 mg/h, ca makcumansom 1030M 1o 50 mg 3a
24h.

Mertona u ypehaj cy aerajbHUje ONKMCaHU y 0/1eJbKy 3.7. MeTtononoruja

1.9.1.2. Indigo® cucmem (Penumbra)

Omoryhasa TpOMOEKTOMH]y y3 mOMOh Bakyym mymMmme KkOja 00e30ehyje cykimjy,
HETaTUBHUAM MTPUTHCKOM.

VYpehaj uma 3 kommnouente — acrupanuonu karerep (CAT 3, 5, 6 u 8), cemaparop, kOju
CIY)XH Jid YCUTHH TpOMO M BakyyMm mymiy (KOja NMpaBM HEraTMBHU MPUTHCAK O -29
mmHg, ycucasajyhu na taj HaunH pparMeHTe Tpomo6a).

Ipeanoct Indigo® cucrema (Penumbra) je mr0 He 3axreBa yrnoTpedy TpOMOOIUTHUKHUX
cpeacraBa M ca Jpyre crpane, OMOryhasa TpeHyTHO ycroOcTaB/bame mpoToKa. Kopuctu ce
Kaza je TpOMO0IM3a KOHTPAWH,IMKOBAHA MITK Ka/1a HKje aana pesyarare [96, 97].

1.9.1.3. AngioJet® Rheolytic Thrombectomy cucmenm

CucreM ce cactOju O Karerepa u mymre, KOju OomOryhasajy TpOMOEKTOMHjy y3 mOMOh
CIMHU3UPAHOT PACTBOPA 10T BUCOKHM TPUTHCKOM, KOju CUTHU u pazapa Tpomo (Venturi-
Bernoulli-eBum edpexrom), 1a 6u mMOTOM MAPTHKYJIE OWIIE yCHCAHE y TYMEH KareTtepa u
YKJIOHmEHE y pe3eproap mymre [98].
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1.9.2. Vena Cava ¢uarep

[Tnacupamwe Vena Cava (VC) ¢unrepa nuje pyruacka npoueaypa [99]. To wuje
Tepanujcka, Beh npOduiIakTuuKa MeTo/1a, Koja MMa 3a b 1a cripeun HoBe enusoze [TTE.

Wunukanuje 3a miacupame VC duarepa mOcTOje KO marnujeHara KOju Cy MpEeKUBENTH
macuBny [ITE, anu k0 kOjux Ou mOHOBJbEHA enu30na IITE Ouna ¢aramxa, 3aTuM KO
nanujeHara ca akyTHOM BEHCKOM TPOMOO030M, KOJI MalfjeHara ca KOHTPAuHIUKAINJOM 3a
TpoMOONM3y (ckOpuja xupypruja, MIX, 3HAYAJHO WM CKOpHUJe KpBAPEHA) TE KO
nmamujeHara ca peKypeHTHOM BEHCKOM TPOMOO30M YIPKOC AJEKBATHO] OpAHO]
antukoarynantHoj (OAK) tepanuju.
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2. HUJBEBU U XUITIOTE3E CTYJIMJE

2.1. MJbEBHA

1.  VYnopenuTtu ydecranocT yKynmHOT MopTanuTeTa, Mopranurera y3pokosaHor IITE u
XeMOJIMHAMCKE JeKOMIIeH3amrje TokoM 30 1aHa oj] OTHOYHbamka Teparuje, usmehy
YeTUpH Tpyle nanujeHara, ca BepupukoBaHoM akyrHoM [ITE wmHTepMmenujapHOT
pU3UKa - OHUX JICYCHHX YJITPA3BYKOM OJIAKIIAHOM KaTETEPCKOM TPOMOOIM30M
(YBOKT) y onmHOCy Ha aHTHKOArylaHTHY Tepamujy, cropy UH)Y3HUjy
CTpeNnTOKHHA3e U criopH TIIA CHCTEMCKH IPOTOKOI.

2.  YnopemuTHu CTOIy 3HAYajHUX KpBapema TOKOM MPBUX 7 JaHA OJ OTIIOYHIbARhA
Tepanuje, u3Mel)y deTupu Tpyne mnanujeHara ca BepuduroBanoMm axkytHoMm [ITE
WHTEPMEIUJapHOT PU3UKA - OHHUX JICUEHUX YJITPA3BYKOM OJIAKIIIAHOM KAaT€TEPCKOM
tpombosnzom (Y30KT) y oHOCY HA aHTHKOATYJIaHTHY TEPAIdjy, Criopy HHPY3Hjy
CTpeNnTOKMHAa3e U criopH TIIA cucTeMcKku npoTOKOIL.

2.2. XUTIOTE3E

1. Hakon mpumene Y3OKT, y mopehemy ca ocrajme Tpu METOHE JIeUeHa, KOJI
narujeHara ca Bepudurkopanom akyrHoM [1TE uHTEpMenujapHOT pr3uKa, jaBjba ce
Mama CTOIa YMHpama U pa3Boja XeMOJIUHAMCKE HECTaOMITHOCTH Yy niepuoay o 30
JlaHa O]l TIOCTaBJbakba JIUjarHose.

2. Hakon mpumene Y3OKT, y mopehewmy ca ocrtaie Tpu METOJE JieUCHa, KO
nanujeHara ca sepudukopanoM akytHoMm [ITE unTepmenujapHor pusnka, jaBjba ce
Mama CTOMa KpBapema O30MJbHOT KapakTepa, T3B. BEIMKUX KpBapema Koja ce
YeCTO 3aBPIIIaBajy JIETAIHUM UCXOJOM.
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3. MATEPHUJAJI U METO/IE HCTPA’KUBAIBA

3.1. BPCTA CTYAUJE

HctpaxuBame je pealiM30BaHO Kao KIMHUYKA OICEpBAllMOHA CTyAMja 110 THITY
OTICEpBALIMOHE PETPOCIEKTUBHE CEpHje CllydajeBa, Koje je 0OyXBaTWJIO CBE IMAaIlMjeHTE ca
[ITE unTepMeanjapHOT PU3UKA, KOJU Cy UCIYHWIH KPUTEPUjyME YKIbYUCHa U UCKIbYUeHa
TokoM riepuojia o1 2012-2019. ronuHe, TeYSHUX jeTHOM 011 4 METOJIe JIcUeHha:

1. 0e3 penepdysuje (y 1ajbeM TEKCTY ,,aHTUKOATYJIaHTHA Tepamnuja’),

2. CHCTEMCKOM NPUMEHOM criope nH(y3Hje cTpenTtoknHasze (y JaJbeM TEeKCTY ,,cropa
nH(y3uja cTpenTOKuHa3e™),

3. cmopoMm cucteMckoM HHQY3HjoM peaykoBaHe no03e TIIA (y maseM TEeKCTy ,,criopu
TIIA cucremMcku MpoTOKOA) U

4. ynTpa3ByKOM OJIaKIIaHOM KaTeTepckoM TpomoOosm3oM (Y30KT);

3a cmpoBoheme uUcTpakmBama Jo0MjeHAa je  carilacHocT  Etmukor — ombopa
Bojuomenununcke akagemuje y beorpany. KoMmiieTHO ucTpakuBame je CIpOBENIECHO HA
Knuaunm 3a KapIuoJioTH]y W YPreHTHY MeAWUuHYy W VHCTUTYTY 3a paJuosiorHjy,
Bojuomenununcke akagemuje y beorpany, 3a mra je 1006ujeHO 0100peHmhe HaueTHUKA OBUX
JeIMHHULA.
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3.2. HONMYJAIINJA KOJA CE HCTPAXKYJE

UctpaxkuBame je o0O0yxBaTuiao CcBe TmamujeHTe ca jgokazaHoMm akyrtHom [ITE,
KiIacu(uKoBaHe y Tpyly ca HHTEpPMEANjapHUM PH3UKOM, KOju he OUTH JIeueHu Ha jeaH o]l
YeTUPH HAYHMHA!

1. AHTHKOarynaHTHa Tepaiuja, y3 €BEHTyallHy NMpUMeHYy Op3e cuctemcke uHpysuje
T[IA (100 mg uHTpaBencku (u.B.) 3a 2 cara win 0,6 mg/kg TT u.B. Tokom 15
MHHYTa, MakcuMaiaHo 50 Mg u.B.) y ciaydajy XeMOoJauHaMcKe JAexomIieHn3aiuje. O6a
MIPOTOKOJIa Cy omiuTenpuxpaheHa 1 nmpernopyvyeHa ol CTpaHe 3BaHUYHUX BOJMYA 32
neuewe [ITE. [lox aHTUKOArylaHTHOM TEepamujoM ce MOJIpa3yMeBa, WM NIPpUMEHA
Hedpakiuonucanor xenapuHa (UHF) y xontuHympanoj uHdy3uju, y3 npaheme
AKTHBHUPAHOT MaplHUjaIHOT TpoMOoIutacTUHCKOT BpeMeHa (aPTT), na mperna3ak Ha
HUCKO-MOJIEKyJIapHE XeMapuHEe U OpajHy aHTHUKOAryJlaHTHY Tepanujy, HakoH 24 -
48 cartu, uauM 0JAMax MPHUMEHY HHUCKO-MOJIEKYJIIApHUX XeNapuHa W/HWIN OpaliHe
AHTUKOATyJaHTHE Teparnwuje;

2. Cnopa ua(py3uja crpentokmnaaze (100.000 jenuHuia Ha cat A0 YKYITHE J03€ OJI
1.500.000 jemuauia) — Takohe MPOTOKOJ KOJH je MPETOpyUYeH 01 CTpaHe BOJANYA,

3. Cnopu 1IIA cucremcku potokod (2,5-5 mg TITA u.B. Ha caT 10 MaKCUMAaJTHE J103€
on 50 mg);

4. Ynrpa3zBykoMm omakmaHa karerepcka TpomOommsa (Y3OKT) ca mpumenom TITA
(mpexko karterepa 1,5-2,5 mg Ha cat 10 MakcumaiHe go3¢ oa 50 mg);
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3.3. Y30PKOBABE

[TanmjeHTH Cy perpyToBaHu IO THIY ,,3TOJHOT y30PKa®, OJIHOCHO CBU KOJU CY HUCIYHHIJIH
KpUTEPHjyMe YKIbYyUCHa U UCKIbYUYCHa, Cy YKIbYUEHHU Yy GOpMHUpamE TPYIIe MalrjeHara ca
IITE, Te cy KacHHje MOACIbEHH Y MOATPYIIE Ha OCHOBY TEPAIUJCKOT PEKUMA.

Y crymmju Ccy ydecTBOBadM TMAaIlMjeHTH KOJU WCIymaBajy cienehe kpurtepujyme 3a
YKJbYYUBAE:

1. mamujertn ca CTPA, Ha k0joj je mokasana I1TE,
2. TYHOJICTHU TMAIMjeHTH, 00a 1oJa;

Kputepujymu 3a uCkJbyunBame NalyjeHara u3 KIMHUYKOT UCIIUTHBaWkA Cy cienehu:

1. 036MBHU KOMOPOUAUTETH,
2. TIAIMjeHTH ca APYrUM aKyTHUM KapIuOBAaCKYJIApHUM 00JIECTHMA;
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3.4. BAPUJABJIE KOJE CE MEPE ¥ CTYAUJN

3.4.1. He3asucHe sapujaone

VY crymuju cy aHanu3mpaHe conmoaeMorpadcke KapakTepucTUke, cTapocT U noj. Takohe
CMO aHaIM3Wpadu Haj3Ha4YajHHje aboparopujcke Tmokazaresbe koa IITE: cpuany
(peKkBeHIly ¥ KpBHH TNPHTUCAK, CHCTONHH TIpHTHCAK y zaecHoj komopu (CITJIK)®,
HaTPUYPETCKHU TENTHJ, TJIOMEpYyJIapHy (QHITpallndjy, XeMOrjJoOuH W Opoj JeyKouHuTa y
KpBH.

[Mocmatpanu cMo U ¢akTope pusnka 3a MOHOBHO kpBapewe ko [ITE: PESI (Pulmonary
Embolism Severity Index) cxop’ (tabema 2.) [100], mymadku cTaTyc, HPHCYCTBO
MaJIMTHUTETa, BUCOK WHJEKC TEJIECHE Mace, NPHUCYCTBO JyOOKe BEHCKE Tpombo3e,
nepudepHa aprepujcka 0ojecT, KOpoHapHa OoJiect, aujabeTec, paHHja KpBapema,
MOXJIaHU yJAap, aHeMHja, XpOHUYHAa OOCTpyKTHMBHa OosiecT miyha, XpoHHMYHa cpyaHa
MHCY(pUIIM]eHIIM]ja U CMamheHa caTypalija KHICEOHUKOM.

¢ Cucmonnu npumucax y oecroj komopu (CII/[K) kopenupa ca npumuckom y niyhnoj
apmepuju, YKOaUKo He nocmoju cmenosa uziasioz mpaxkma J[K wiu eansyne nayhue
apmepuje [101]. Koo noseharwa niayhnoe eackyiaproz omnopa, a mo je oHo umo ce
ooeaha y IITE, ycneo afterload onmepehera, pacme nponopyuonanno u CIIK [102,
103/. Taxohe npahemwe CII/IK oonuuan je memoo npakhera epexma mepanuje [104].
Hopmanna epeonocm CIIK je 0o 40 mmHg, ¢ mum wmo ca cmaperbem 00aasu 00
nopacma speonocmu [105].

CII/IK ce mooce mepumu oupekmuo, kamemepuzayujom K u niyhne apmepuje, wmo je
oonexne npeyusnuja memooa [106] , uiu unoupekmuum nymem, mpancmopaxaiHum Y3,
mepehu cmenen mpuxycnuoanne pecypeumayuje [107-109].

7 Pulmonary Embolism Severity Index (PESI) cxop npeocmaswa 30-0nesnu npocrnocmuuxu
Gaxmop koo nayujenama ca IITE, na ocnogy 60o0osarva 11 kpumepujyma (cmapocm,
nOJ, NPUCYCMBO MATUSHUMEMA, CPYEHA ciabocm, XpoHuuHe niyhne bonecmu,
maxuxapouja (>110/mun), xunomensuja (<100 mmHQ), maxunneja (>30/mun),
xunomepmuja (<36 °C), xunocamypayuja (<90%) u acumupanocm nayujenma,.
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Tabena 2. PESI ckop

cTapOCT O0poj ronuHa

cpyaHa cjaadocT

cHCTOJIHE npuTHcak <100 mmHg

TejiecHAa Temneparypa <36°C

carypanuja KuceoHukom <90%

XpOoHHYHA OosiecT miyha

*0ezopjenmayuja, remapauja, cmynop uiu Koma

CTPA mpernenu cy pahernn Ha MHCcTHTYTY 32 panuosiorujy BojHomenumHCKe akaaemuje
Ha amapatuma 128- u 160- slice MSCT Toshiba Aquilion™ PRIME no npotokony 3a
CTPA.
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3.4.2. 3asucne éapujaone

[IpaheHo je yKymHO TpEKWBJbABAE MAlMjeHATA U XEMOJIMHAMCKA HECTAOMIIHOCT TOKOM
30 maHa HAKOH Tepaluje ¥ IPEeKUBJbaBambe MallMjeHaTa U XeMOoJMHaMcKa HectabminHocT 30
JlaHa HaKOH Tepanwuje y oxHocy Ha y3pok cMpTH (IITE wnu ue).

[Ipahena je u mojaBa HOBOT BEJIUKOI KpBapeHka TOKOM 7 JlaHa HAKOH Tepamuje, Kao U
aHaTOMCKO MECTO TojaBe KpBapema. Bemuko kpBapeme npema ISTH (International Society
on Thrombosis and Haemostasis) kpurepujymuma je JeTaaHo KPBapeme, CHMIITOMATCKO
KpBapewmhe Yy KPUTHYHO] 30HM WJIM OpraHy (MHTpaKpaHWjadHO, WHTPACIHUHAIHO,
UHTPAOKYIaPHO,  PETPONEPUTOHEATHO,  WHTPAapPTUKYJIAPHO,  IEPUKAPAHO WM
MHTPAMYyCKYJIQPHO Ca KOMIApTMEHT CHHAPOMOM), OJHOCHO KpBapeme KOje IOBOAU [0
najga xemoryioouna o 2 g/dl win BuIe, uiam 3a Koje je HeonxoaHa TpaHchy3uja IBE WK
BUIIIC jeJIMHUIIA KPBH WM eputopormTta [110].

3.5. CHAT'A CTYAUJE U BEJIMUNHA Y30PKA

Ha ocHoOBy cTanmapiHuX CTaTUCTHMUKUX MapameTapa (cHara cryauje 80%, BepoBaTHOha o
rpemke 0,05, mBocTpaHO TecTHpame, jeHAaKe BEIWYMHE TI'pyla) Aa OM ce IpOHAIlIa
3HaYajHa pa3juKka y CTOMM TI0jaBe€ KpBapema HAKOH Tepanuje u3Mehy rpyma Ha
YITPa3BYKOM OJIaKIIaHO] TPOMOOJM3HM W TPYIH Ha CHCTEMCKO] TPOMOOJH3H KOJI
narnujenata ca akyrHoMm IITE (croma Benwkux KpBapema TokoMm mpBux 30 maHa o
TepaInmje KoJ YITPa3ByKOM OJIaKIIaHoMm TpomOom3oM je 2% [111], 1ok je Koa cucteMcke
tpombosmse 11% [112]) uspauynara je morpeOHa BEIMYMHA y30pKa XU KBaIpaT TECTOM,
kopucrehu G*Power 3.1, ox 31 manujenTa mo rpymm.
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3.6. CTATUCTUYKA OBPAJIA IOJJATAKA

CraTucTruka aHajau3a mojaraka je ypaheHa y craructudkom mporpamy PASW Statistics,
Bep3uja 18.

AtpuOyTuBHE Bapujabie Cy TpeICTaB/beHE y OONMKY (PEKBEHIM, a CTAaTUCTUYKA
3Ha4ajuoct Tectupana Chi-square Tectom.

KonTtunyanne Bapujabne cy mnpeacraBibeHe y OOJUKY Cpellhe BPEIHOCTH + CTaHAApIHE
JeBHjaIlje, & CTAaTHCTHYKA 3HAYAJHOCT TecTHpaHa Student t Tectom 3a He3aBHCHE WM
3aBucHe y3opke wim Mann-Whitney tecrom wmimm Wilcoxon tectoM, y 3aBHCHOCTH Of
HOPMAJTHOCTH pacro/ielie mpoBepeHe Ha ocHoBY Kolmogorov-Smirnov tecra.

Kopumhenu cy u ANOVA TtecroBu n Hemapamerapcke anrepHatuse (Kruskal-Wallis wim
Fridman Tecr). Besa usmeljy morenmujaaaux (akropa pu3MKa M HCXOJa j€ MCIHMTaHA
YHHUBApUjaHTHOM W MYJITHBAPHjaHTHOM JIOTHCTHYKOM PErpecHjoM, U u3paxkeHa kao 0dds
ratio.

Kopenanuja msmely Bapujabim je mcrurtana y3 momoh Pearson-ose wim Spirman-ose
Kopelainuje, a jadnHa IMpolemhuBaHa kKao: BeoMa jaka I > 0,5; cpeame jaka r 0,3-0,49; cmaba
r < 0,29. Ananusza npexuBsbaBama he outu paljena y3 momoh Kaplan-Meier ananuse u
Log-Rank recra.

3.7. METOJOJIOI'NJA

[Mpernpouenypaina  Bepudukammja I[ITE  ce  3acHuBara HaA  CKEHEPCKO]
nynmoanruorpaduju (CTPA) (cnuka 1.), pahenoj wa 128- u 160 -slice Toshiba MSCT
(field of view (mosbe pexonctpukimje): 35 ¢m, section thickness (me6sbuna mpeceka): 1
mm, contrast material volume (3ampemuna amukOBaHOr kOHTpacrta): 70 ml, u contrast
material injection rate (6p3una ammukaiuje KOHTpacTHOr cpeacrsa): 4 mi/s).

[MTarujeHT myreM KyOUT&IHE BEHE MPUMA MHTPABEHCKY HELEKIH]Y JOAHOT KOHTPACTHOT
cpencTa moj BUCOKUM MPOTOKOM, y3 nmOMOh umekiuone mymne. Kopucrehu t38. trigger
Tj. OKWAAY TMOCTaBJbEH HA IUYNHO] apTepHju, Kaaa MPHUCYCTBO KOHTPACTA NOCTUTHE
MAKCUMUM Y MIyhHOj apTepHjH, MOUYNBE CKEHUPAKE TPYAHOT KOIIA.
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Cnuka 1. CTPA : Macusau TpOMO Ha pauBu miyhiHe aprepuje (CTpenuia)

Wurepsenimje cy Bpmene y anruocamm Onesema 38 WHTEPBEHTHY BACKYJIApHY
panuonorujy, Mucturyra 3a Paguonorujy BMA, na anapary Siemens Zee.

Kopumihen je wiu tpancheMOpainu WK TpaHC|yryaapHu npuctyi. IlyHkimja je BpmeHa
T3B. CenauHrepOBOM TEXHHKOM, y3 IUIACHpame YyBOAHUKA, aujamerpa 6F (Merit
Medical®). Tlorom ce BOmmu >xuuoM ayxuae 150 mm, mnpeunnka 0,035 In, u
nujarHocTHYKUM T3B. Pigtail xarerepom mujamerpa 5 F (Cordis®), ka0 moapmkom xuIm,
pOJIA3UII0 KpO3 JAECHY MPETKOMOPY, TIOTOM KPO3 JAECHY KOMOPY, 1d OU Ce YIIIO y IJIaBHO
crabno rryhHe aprepuje, OMHOCHO y HEKY OJ1 FhbeHUX I'paHa.

Hakon tora je um3Bohena myamOaHnruOrpaduja, 4uMe je Mperu3Huje A0KYMEHTOBAH
nopemehaj riyhHe BackyiaapHe Mpexke. 3atum je mpekO BOaumy kuie racupan IDDC
katerep (myxuHe Tepanujcke 30He 12 wim 30 €M) y *xkesbeHy rpany iyhae aprepuje, a
kp03 IDDC macupan je MSD (ciuke 3. u 4.)

[Tocne wuHTEpBeHUHWje, MANMJEHT je cMmemTaH HA KiMHHKY 3a YpPreHTHY U HHTEpHY

MenuiMHy. Ty je BpIIEHO TOBe3uBame miacupanux karerepa u EkoSonic Control Unit
(PT-3B Control Unit), y3 MOHUTOpUHT TAIKjEHTA.
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3.7.1. EKoSonic® MACH4 Endovascular Device

EkoSonic® MACH4 Endovascular Device y ocOBu mpenctassa ypehaj (ciuka 2.) xoju,
KOpucTehn OpuUTrHHATHM CHCTEM KAaTeTepa, OMOryhaBa CENEeKTHBHY TPAHCKATETEPCKY
TpOMOOIIM3y, y3 KOpuirheme Y3 rtanaca, yume ce nosehaBa edexar TpOMOOIHTHYKOT
CpenacTBa.

Cacroju ce ox tpu aena — Intelligent Drug Delivery Catheter (IDDC),
MicroSonic Device (MSD) u

EkoSonic Control Unit -PT-3B Control Unit (CU);

Cmuka 2. EKOS® ypehaj: Intelligent Drug Delivery Catheter (IDDC)-3enena
crpenuia, MicroSonic Device (MSD)-miaBa crpenuia, EkoSonic
Control Unit -PT-3B Control Unit (CU)-xyra ctpenua,;
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3.7.1.1. Intelligent Drug Delivery Catheter — (IDDC)

Intelligent Drug Delivery Catheter — (IDDC) npeacrassba Karerep, Kp03 4Hju HEHTPATHH
JYMEH npOJia3u BOJAWY XKHIIA, Y TOKY IU1acupama karerepa, a motom, MicroSonic Device —
(MSD) (cnuka 5.). Kpo3 uentpamnu jiymeH, 3ajeano ca MSD, mponasu u pacxyiaaHa
Te4HOCT ((U3MOJIOIIKK PACTBOP), YMME CE CIpedaBa nperpesame Y3 transducera MSD . V
suny IDDC, pamujaino pacmnopelieHa OKO HEHTPATHOT JyMEHA, Cy TPH Mama JyMEHa,
KOJiMa c€ aruinKyje TpOMOOTUTHYKO cpencTBO. OBU JTyMEHHU Cy, 3aTBOPEHU HA TUCTATHOM
Kpajy, A0K cy nepdOpupaHu ca croJbHE CTpaHe.

Hyxuna IDDC je 106 cm, ca T3B. TepanujckOM 30HOM oxa 6 cm, 12 cm, 18 cm, 24 cm, 30
cm, 40 cm u 50 cm; ognocHO 135 cm, ca tepamujckOom 30HOM: 12 cm, 30 cm, 40 cm, 50
cm; Tepanujcka 30ua IDDC je o6enexena momMOhy aBa paanOONaiIeciieHTHA MapKepa, Ha
MPOKCHMAITHOM H TUCTATHOM Kpajy.

Ha npokcumannom kpajy IDDC-a yowaBa cé OTBOp LEHTPATHOT JIyMEHA, KpO3 KOju
nponasu MSD, naBa port-a, jeman 3a a0npemame TPOMOOJIHMTHKA, APYTH 3a JAOMPEMAIbE,
pacxyiaaHe TeYHOCTH, Ka0 U eJEKTpUIHN KOHEKTOp 3a CU.

Cinuka 3. CTPA, ca macupanum EKOS® karerepom
y A0BY JECHY J00apHy IpaHy (cTpenauia)
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Cmuka 4. Ckomwmja Ha Siemens Zee amapary: Hcrm
nanujest (cTpennuoM je o3Haden EKOS®
KareTep)

Cnuxka 5. Intelligent Drug Delivery Catheter (IDDC) -
iasa crpenuiia, MicroSonic Device (MSD) -
3CJICHA CTpeInIa
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3.7.1.2. MicroSonic Device - (MSD)
MicroSonic Device - (MSD) nponiasu kp03 nenrpanau symes IDDC-a.

Ha npoxcumansom kpajy mosesyje ce ca CU, 10k ce Ha AUCTATHOM Kpajy, HA pacTojamby
on 1 cm wnanaze transducer-u O mNHUE30JEKTPUYHUX KPUCTAIA, KOjU 3axBasbyjyhu
HE30€IEKTPUYHOM e(heKTy (IMMe30€IEKTPUYHHE KPUCTAIN CTABJHEHU y EJIEKTPUYHO IMOJHE
emutyjy Y3 Tamace oarosapajyhe enepruje, Tj.ppekBeHne, u 00parHO), emwutyjy Y3
TaJiace.

bpoj transducer-a 3asucu 01 ayxune tepanujcke 30uHe IDDC, a makcumym je 30. Onu cy
Takohe panuoOnanecleHTHH.

cU

Cnuka 6. lllemarcku npukaz EKOS® ypehaja; IDDC- Intelligent Drug Delivery Catheter,
MSD- MicroSonic Device,
CU- EkoSonic Control Unit;
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3.7.1.3. EkoSonic Control Unit (PT-3B Control Unit) - (CU)

EkoSonic Control Unit (PT-3B Control Unit) - (CU) 1j. kOuTpOsHA jequnauna, (ciuka 6.)
canpxu interface (OneparuBHu €KpaH) U MOBE3Yje CE HA CUCTEMCKY EJIEKTPUYHY MPEXKY.

Anantupajyhu enexTpudHy cTpyjy mOBesyje ce y3 momoh aBa KOHEKTOpa — JeHUM ca
IDDC, a apyrum ca MSD. CU mparu Ttemmneparypy TEpamujcke€ 30HE MPeKo
tepmopenenTtopa sa IDDC, kouTpommmuyhn 1a ve npehe 43°C, npema IEC8 cranmapay 3a
nHBa3uBHE Y73 amapare. Y 3aBUCHOCTH OJf TEMIEPATYpPE MEmA Ce m3ya3Ha cHara ypehaja
(output power), makcumanao 50 W, unme ce mema (pexsenia Y3 tanaca KOju ce EMHUTY]Y
on crpane Y3 transducer-a MSD. Hbuxos omcer je ox 2,05 no 2,35 MHz.

Osga jenquHcTBEHA KOMOMHAIM]A Y3 U TpaHCKATETEPCKE TPOMOOJHM3E je 3Ha4ajHa, oyayhu
na 00uM (GuOpHHOIM3E 3aBUCH O 00MMA BE3uBamA (PUOPUHOIUTHYKOT CpPENCTBA 38
IUTA3MUHOTEHCKE penenTope y tpomoy [113], mpu yemy je Tpauckarerepcka TpOMO0In3a
penaruBHO croOp MpOIEC, OrpaHWYeH MPOMEpPOM KATeTepa, OrpaHuyaBajyhu mpuUTOM
KOJIMYUHY TPOMOOJIMTHYKOT CpeaCcTBA U 3axTeBajyhu BucOke kOHIEHTparmje [114], ynasu
y mwera audpy3ujomM, mpu dYEMYy ca mnOpacTOM pactOjama OJ MOBPIIMHE TPOMOA
eKCMOHEHIMJATHO Omaga KOHIEHTpamuja TpoMmOOomuTrka [115] mT0 n0garHO cmamyje
edexar TpoOMO0IIH3E.

VY3 ranacu camu 10 cebu HE J0BOAE A0 ¢parMeHTanuje TpOMOa, aru MyTeM CiIadsherma
Be3a usMelly ¢GuOpuHCKMX HHTH OMOryhaBajy Behy EeKCHO3HIH]y IIa3MHHOTEHCKHX
pEenenTopa, yuMe ce NOCTke 00Jpu edexar TpOMOOIN3E y3 Mame 103€ TPOMOOTUTHUKOT
cpeacra (ciuka 7.) [116]. ITpu Tome Y3 tanacu He A0BOaE A0 Omrehema 3uaa KpBHOT
cyna, Tj. emgorena [117].

Cmuka 7. Edekar ynTpa3ByuyHux Tamaca Ha Tpom0O: A. rycra guOpHHCKa BIIaKHa KoOja
OJIOKHMpajy pelentopcka mMecra, b. ynTpa3BydyHH Tajacu CTamyjy BiakHa, ociobahajyhu
TUME perenTope, B. BUIIIE JeKa J0J1a3u hi (o) TpoMOHE Mmace
(https://www.bostonscientific.eu/en-EU/products/thrombectomy-systems/ekosonic-
endovascular-system/ultrasonic-technology.html)

¢ |[EC (International Electrotechnical Commission) oeguruuwe mehynapoone cmanoapoe
3a cee elekmpuyHe, eleKMpPoHCKe U opyze odeosapajyhe mexuonozuje
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Ha ocHOBy mMO3MTHBHMX pe3yirara y jeIHO] IPOCHEKTHBHOj,  Single-arm,
myntuenTpudnoj crymuju, US Foods and Drugs Administration (FDA) omoGpuna je
ynotpedy Y3OKT (ExoSonic Endovascular System [EKOS], Bothell, WA, USA) kox
nanujenara ca [ITE (uarepmenujapaor pusuka), y majy 2014. rogune [111, 118].
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1V
PE3VYJITATU



4. PEBYJITATH

VY crymuju je ykynmHO ananusupano 237 manujenara ca IITE unTepmemujapHOr pusuka,
npu yemy cy 123 manujeHTa edeHa aHTUKOAryTaHTHOM TepnujoM, 44 manujenTa cy ouma
Ha criopoj HH(Y3UjU CTPENTOKMHA30M, 38 manujeHara je JedeHo cnopum TIIA cucteMckum
MIPOTOKOJIOM, JIOK cy 32 marnujenTa ieueHa Y3OKT.

4.1. COOUOAEMOI'PA®CKE KAPAKTEPUCTUKE NALHUJEHATA

[TanmjerTH U3 CBUX TepanujCKUX Tpyma cy Owim mpocevne crtapocty on 61 g0 65 roauna,
a m3mel)y rpyna Huje Halhena 3nauajHa pasiuka (Tabemna 1).

[lIto ce Tuye mnonmHe naucTpuOynuje, Takohe Huje HaleHa 3HAYajHA paszIuka y
TUCTPHOYITMj MYIIKapala U JKeHa y OJHOCY Ha TeparujcKu MpoTokoj. [TpubmmxHOo y
CBUM TrpynamMa je Ouja MojjeaHaka TUCTpUOyIHja, OJHOCHO y CBHUM TIpyrnama Ouo je
MPUOIMDKHO jJeHAK Opoj MyIIKapara 1 kKeHa.

Tabena 1. Jlemorpadcke kapakTepucTHKe NalyjeHara
AK tepanuja 61,34+14,83 62(50,4) / 61(49,6)
CucC 65,11+14,73 20(45,5) / 14(54,5)
Cnopu 1IIA CII 63,42+12,32 21(55,3) / 17(44,7)
Y30KT 62,50+12,25 18(56,2) / 14(43,8)
P BpeaHocT 0,477% 0,7562

*cpeomwa epednocm * cmanoapouna oesujayuja; **-6poj nayujenama (%); :-ANOVA;
2-Chi-square mecm;

AK mepanuja - aummuxoazynanmua mepanuja, CHC - cucmemcka ungysuja
cmpenmoxunase, cnopu mlIA CII - cnopu mlIA cucmemcku npomoxon, Y3OKT -
Yampa3zeykom onaxwana kamemepcka mpomoboauza

34



4.2. KIMHUYKE U BUOXEMUJCKE KAPAKTEPUCTUKE NTALIMJEHATA HA
MNPUJEMY Y BOJHULIY

VY oaHOcy Ha BehuHY KIMHMYKUX W OMOXEMHJCKHX mapamerapa Hujeé HaheHa 3HauajHa
paznuka Ha mpujemMy y OONHHILY, u3Mel)y aHATM3UpaHUX TEPAIUjCKUX Tpyla MaiyjeHara
(Tabena 2).

IMpoceuna cpuana ¢pexsenna je 6una 0k0 102 oTKyIaja y MUHYTH, CUCTOJIHU MPUTUCAK
0x0 125 mmHg u pO- oxo 70.

Cucroanu nputrcak y aecuoj komopu (CITJIK) je 6u0 y nmpoceky y pacrnony ox 51 10 60
mmHg, oxHOcHO Hajpehu je 6u0 kOx mamujenara aeuennx Y30KT 60,50+17,68, nok je
HAjMamK OMO KOJ| MAIMJEHATA JICUCHUX aHTHKOaryJaHTHOM Tepanujom 51,73+17,20.

3nauajua pasnuka je nahena u y oauocy Ha TAPSE (Tricuspid annular plane systolic
excursion)® (p<0,001). TlanujeHTH NEYEHW aHTUKOATYIAHTHOM TEPaNHjoM Cy HMAiH
Hajsehu TAPSE 1,96+0,44, 1ok Cy ManujeHTH JICYCHH CIIOpOM HH(Y3UJOM CTPENTOKHHA3E

nManu HajMamwu TAPSE, 1,40+0,0.

Taoena 2a. KinuHuuky 1 OMOXEMHUJCKH 3HAYAJHH MAPAMETPH HA MPHJEMY y OOTHUILY

. cpuyaHa CHCTOJIHH -
TepanujCcK MPOTOKOJI . . pO2
bpexBeHIIAa NPUTHCAK

AK Tepanmuja 102,79+19,77 128,46+26,92 74,38+25,97
CUcC 101,75+18,72 124,54+18,86 70,02+21,16
Cnopu TITIA CII 104,03+17,08 126,26+20,13 69,11+25,22
Y30KT 102,81+23,72 126,41+22,48 67,47£20,51
p Bpeanocr! 0,965 0,809 0,425

* cpeora epeonocm * cmandapona oesujayuja; *-ANOVA

pO2 - napyujannu npumucak xuceonuka, AK mepanuja - anmuxoazynanmua mepanuja,
CUC - cucmemcka ungysuja cmpenmokunaze, cnopu mlIA CII - cnopu millA
cucmemcku npomoxon, Y3OKT - YVnmpaszeykom onrakuiana kamemepcka mpomoonusza

® TAPSE (Tricuspid annular plane systolic excursion) je suauajan u npenosnam
napamemap, koju omoeyhasa eepugpuxosare QyHKyuje OecHe Komope, Mepervem
ckpahersa pacmojarwa 6épx-6aza. YV xopenayuju je ca ejexyuonom gpaxyujom (EF)
decne Komope, npu uemy je ymepheno oa je ca jeOHe cmpane 8ucoko cneyughuuau, a ca
opyze cmpane jeonocmasan 3a oopehusarve, mj. meperve [119-122]
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Tabena 26. KnuHuuku ¥ OMOXEMH|CKM 3HAYAJHU MApaMeTpH Ha
npujemy y OOJTHHILY

AK Tepanmuja 51,73+17,20 1,96+0,44
CUC 55,95+15,65 1,40+0,0
Cnopu 1ITA CIT 56,87+12,14 1,59+0,44
Y30KT 60,50+17,68 1,52+0,41

p Bpeanoct! 0,032 <0,001
* cpeora epeonocm * cmandapona oesujayuja; *-ANOVA

CIIJIK - cucmonnu npumucax Oecte komope, TAPSE - Tricuspid
annular  plane systolic  excursion, AK  mepanuja -

anmuxoazynawmua mepanuja, CHC - cucmemcka un@y3uja
cmpenmoxunase, cnopu mllIA CII - cnopu mllIA cucmemcku
npomokon, Y3OKT - Vumpazeykom onaxwana xamemepcKa
mpomboauza

4.3. DAKTOPU PU3UKA 3A PA3BOJ IITE

Y oxgHOcy HA ¢axkTOpe pu3uka HHje Hal)eHa 3HAUYAjHA paznuka u3Mely manujeHara y
OJTHOCY Ha Tepamujcku npotokosn (Taoena 3).

Behuna nanujenara Huje uMaia BEJIMKY ONepalujy, MaIUrHy 00JIecT, KOpoHapHy 0oJecT,
nujaberec, MOXKIAHM ynap, paHuja KpBapema, anemujy, XOBII, XpOHuuHy CcpYaHy
UHCY(DHUIMJEHIN]Y U KpeaTHHUH Mamku 01 60 mi/min.

JlyOOKy BEHCKY TpOMOO3y je nMao 3HavajaH Opoj OBUX MAIMJEHATA, IPH YeMy je Hajuenrhe
Owa nmpucytHa ko nauujenara seueHux Y3O0KT (65,6%).

Hcro Tako, U JIEKOBE, KOjU M333MBAJy KpBApEme, cy Hajuemhe y3umanu ManujeHTd u3
rpyne seyenux Y30KT nportokonom (53,1%).
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Taoena 3a. Jluctpubynuja nanujenara y 0qH0cy Ha GpakTope pu3mka
AK Tepanuja 106(86,2) / 17(13,8) 99(80,5) / 24(19,5)  58(47,5) / 64(52,5)
CUuc 39(88,6) / 5(11,4) 41(93,2) / 3(6,8) 28(63,6) / 16(36,4)
Cnopu 1ITA CIT 33(86,8) / 5(13,2) 35(92,1) / 3(7,9) 17(45,9) / 20(54,1)
VY30KT 27(84,4) / 5(15,6) 26(81,2) /6(18,8)  21(65,6) / 11(34,4)

p BpeaHoct! 0,958 0,109 0,101
- Chi-square mecm

JIBT - oyboka eencka mpombosa, AK mepanuja - anmuxoacynanmua mepanuja, CHUC -
cucmemcka un@hysuja cmpenmokunaze, cnopu mllA CII - cnopu mllIA cucmemcku
npomokon, Y3OKT - Yampazeykom onakwana kamemepcka mpomooausa

Taoena 36. {uctpubynuja nanujesara y OaH0Cy Ha (akTOpe pu3mKa
AK Tepanuja 103(83,7) / 20(16,3)  14(11,4)/109(88,6) 113(91,9)/10(8,1)
CUcC 35(79,5) / 9(20,5) 6(13,6) / 38(86,4) 44(100,0) / 0(0,0)
Crnopu 1IIA CIT 30(78,9) / 8(21,1) 1(2,6) / 37(97,4) 35(92,1) / 3(7,9)
Y30KT 28(87,5) / 4(12,5) 3(9,4) 1 29(90,6) 30(93,8) / 2(6,2)

p Bpeanocr! 0,732 0,366 0,283
- Chi-square mecm

AK mepanuja - ammuxoacynawmna mepanuja, CHC - cucmemcka unghysuja
cmpenmoxunaze, cnopu mllA CII - cnopu mlIA cucmemcxku npomoxon, Y3OKT -
Yampa3zeykom onaxwana kamemepcka mpomoboauza
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Ta6ena 3B. Iuctpudynuja nanujeHara y OqH0Cy Ha (pakTOpe pu3nKa

paHuja KpBapema: R
opoj (%) He / 1a / 1a'y mPeTX0HUX e/ na
Mecell JaHa UJIM BUIIIEe HyTa A
110(89,4) / 7(5,7) / 6(4,9) 80(65,0) / 43(35,0)

CHUC 39(88,6) / 2(4,5) / 3(6,8) 30(68,2) / 14(31,8)
Criopu 1IIA CI 33(86,8) / 5(13,2) / 0(0,0) 31(83,8) / 6(16,2)
V30KT 29(90,6) / 2(6,2) / 1(3,1) 24(75,0) / 8(25,0)

p BpeaHoct! 0,493 0,156
*yywikapyu 125 mg/ml, ocene 115 mg/ml (Oorwa epanuya); * Chi-square mecm;

AK mepanuja - awmukoacynammua mepanuja, CHUC - cucmemcka ungysuja
cmpenmoxunase, cnopu mlIA CII - cnopu mlIA cucmemcxku npomoxon, Y3OKT -
Vampaszeykom onaxwana kamemepcka mpomooauza

Taoena 3r. fuctpubynuja nanujeHara y 01H0Cy Ha (akTOpe pusnka
6poj (%) XOBbII: XPOHMYHA cpYaHa cJaadocT:
He / na He / 1a

AK Tepanuja 115(93,5) / 8(6,5) 98(79,7) / 25(20,3)
CHC 42(95,5) / 2(4,5) 38(86,4) / 6(13,6)
Cropu TIIA CII 34(89,5) / 4(10,5) 36(94,7) / 2(5,3)
V30KT 30(93,8) / 2(6,2) 29(90,6) / 3(9,4)

p Bpeanoct! 0,747 0,096
-Chi-square test;

XObBIl — xponuuna oncmpykmuena 6onecm navha, AK mepanuja -
anmukoacynanmua mepanuja, CHC - cucmemcka ungysuja cmpenmokunasze,
cnopu mlIA CII - cnopu mlIA cucmemcxu npomokon, Y3OKT -Yampazeyxom
0laKWana Kamemepcka mpomooausa
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Taoena 3x. Jluctpubynuja nanujeHara y OaH0cy Ha GpakTope pu3mka
ACMUPUH HJIH APYTH
JieK KOjH U3a3uBa
KpBapeme:
He / 1a

AK Tepamuja 82(66,7) / 41(33,3) 29(24,0) / 92(76,0)
CHUC 29(65,9) / 15(34,1) 14(31,8) / 30(68,2)
Cropu 1A CIT 27(71,1) / 11(28,9) 7(18,9) / 30(81,1)
V30KT 15(46,9) / 17(53,1) 7(22,6) / 24(77,4)

p Bpeanoct! 0,148 0,577
*ml/min, 1 Chi-square mecm

6poj (%) Cr: <60 / Cr >60*

@)

r - kpeamunun, AK mepanuja - anmuxoacynanmna mepanuja, CHUC -
cucmemcka ungysuja cmpenmoxunase, cnopu mllA CII - cnopu mlIA
cucmemcku npomokon, Y3OKT -Ynmpazeykom onaxkwana kamemepcka
mpomboauza

TepanujcKu MPOTOKOJI PESI*: 0/>0

AK Tepannja 34(27,6) / 89(72,4)

HUC 16(36,4) / 28(63,6)
Cnopu TIIA CII 12(31,6) / 26(68,4)
Y30KT 13(40,6) / 19(59,4)

—
Q 5]
[¢]
=
o
&
o
m
<2
o
=
o
o

p Bpeanoct! 0,467
*-Simplified PESI; -Chi-square mecm

PESI* - Pulmonary Embolism Severity Index, 4K mepanuja
anmuxoazynaumua mepanuja, CHC - cucmemcka
ungysuja cmpenmoxunaze, cnopu mllA CII - cnopu mIIA
cucmemcku npomoxon, Y3OKT - Yaimpazeykom onaxwana

kopucmunu cmo mse. Simplified PESI (nojeonocmasrwen PESI ckop), xoju ykwyuyje
wecm napamemapa, 00 Kojux ce céaxu 6ooyje jeonum 6o0om (Tabena 5.)
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Ta6ena 5. Simplified PESI ckop

ey |
cTa >80 +1
pocr ( rOJAMHA)
MaJIUrHe 00J1eCTH +1
+1

KapaHoIy/JIMoOHaJie 00J1eCTH
nyJc >110 /mun +1
cuctoTHU npuTHcak <90 mmHg +1

: 0 +1
carypanuja kuceonnkom <90%

Hema 3Hauvajue pasnuke y muctpuOynuju manujeHara y PESI ckopy y omHOCy Ha BpCTy
nporokosia. PESI ckop Behm on Hyme je HajBuIIe WUMalo TMaljeHaTta y TPyNH ca
aHTHUKaryJaHTHOM TepanujoM (72,4%), 10K je HajMambe marujeHaTa ca OBUM CKOPOM OHJIO
y Y30KT rpynu (59,4%).

40



4.4. YKYIIHO IIPE’KUB/bABAIBE ITAITMJEHATA

VIopeIHOM aHaIU30M YKYITHOT HPEKUBJbaBaa CBA YETHPH TEPANUjcKa MPOTOKOJA, KO
nanujenata ca [ITE uHTepMeamjapHOT pH3MKa, Kajga ce Kao IJIABHU HMCXOJ IOCMarpa
JIEKOMITEH3aIfja MJIM CMPTHHA UCXO0J TOKOM mpBuX 30 1aHa of MOYEeTKa Teparuje, yodaBa
ce na je Kaplan-majer ananusa noka3zaina jia u3mel)y rpyrna nocToji CTaTUCTHYKY 3HA4YajHA
pasnuka y npexuBsbaBamy, Log Rank (Mantel-Cox) tect, p=0,001 (Tabena 6, I'paduxon
1).

Y rpynu ca aHTHKoaryiaHTHOM tepanujoMm 24,4% mnanujenara (30/123) je wumaino
JEKOMIIEH3al1jy WK CMPTHU ucxoA. Hemro mame je OMi10 OBakBUX NalMjeHaTa y TPYyNu
JeYeHUX cropoM HWH(DY3HMjom cTpentokuHase, 22,7% mnaunujenata (10/44). YV rpynu ca
cnopuM TITA cucTteMCKUM NMPOTOKOJIOM OpOj HETaTUBHUX MCXOJA j€ 3HATHO MambH, CaMo
2,6% (1/38). YV rpymu ca Y30OKT Huje Ouo HHjeTHOT MaIMjeHTa ca JICKOMIIEH3aIHjoM
WM CMPTHUM MCXOJIOM Y NMPBHUX MECEII JIaHa HAaKOH 3alovHibarbha Teparnuje.

Tabema 6. YKymHO TNpeXUBJbaBame NalMjeHaTa y OJHOCY HA CMPTHH HCXOJ WU
JIeKoMITeH3alrjy Tokom 30 mana oj moyeTka Tepanuje

: : . censored
TepPanujcKu MPOTOKOJI yKynat S8 | GG e p BpemHOCT™
maryjeHara ca UCXOIOM 6poj %
AK Tepanmja 123 30 93 75,6%
cuc 44 10 34 77,3%
Cnopu tITA CIT 38 1 37 97,4% 0,001
Y30KT 32 0 32 | 100,0%
YKYITHO 237 41 196 | 82,7%
*Log Rank (Mantel-Cox) mecm
AK mepanuja-aHmuKkoazy1aHmua mepanuja, CUC-cucmemcka unghysuja

cmpenmokunaze, cnopu mllA Cll-cnopu mllA cucmemcxu npomokon, Y3OKT-
Yampaseyxom onakwana kamemepcka mpomoboausa
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I'paduxon 1. YKymHO HpeXHBIbaBaE NalMjeHaTa y OAHOCY Ha CMPTHHU HCXOJ WU
nekoMIieH3anujy Tokom 30 gaHa oJ moveTka Tepanuje

104 — : [NpoToKonu
L | _pyAHTWKOERYNaHTHa
Tepanuja
L|_ Cnapu TT1A
05 e =T CUCTEMCKK
3 ' B S NpaTaKan
o Cnopa wHdy3awja
o CTpenTokmHase
e LM y30KT
s 057 ——
x
L1
o
= —+
o
I
W 04—
=
]
=
-
=4
% 02+
0,0
I I | | | | I
0 il 10 15 20 25 30

OeakomneHzaumja Mnu cMpTHU Mcxon (Y AaHUMma)

Axo ce Kao TIaBHM HMCXOJ TOCMarpa caMO CMPTHH UCX0J TOkKoM mpBux 30 mgaHa of
moueTKa Tepanuje, onaa Buaumo na Kaplan-majer ananmsa Huje mokaszana jga usmelhy
rpyna IoCTOju CTaTUCTUYKHM 3HAYajHAa pa3iuvka y mnpexuBibaBamy, P=0,136 (Tabena 7,
I'padukon 2).

HajBumie je cMpTHUX citydajeBa OWI0 y Tpynu ca cropoM HHQY3HJOM CTPENTOKHUHA3E,
11,4% nanujenata (5/44), 1ok je y rpynu ca aHTHKOAryJIaHTHOM TepamujoM ympio 9,8%
nanujenara (12/123). ¥V rpymu ca cniopum TIIA CHCTEMCKHAM MPOTOKOJIOM JICTATHU HCXO/T
je 3abenexen kox 2,6% manumjenara (1/38). V rpynu ca Y3OKT mpoTokosioM Huje OWII0 HU
JeqHOT TamMjeHTa ca CMPTHHM HCXOJOM, Yy IpPBHX MeCell JaHa HAKOH 3aloyYdibamba
Tepanuje.
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Tabena 7. YKyImHO NpEKUBIbABAKE MallMjeHaTa Y OJHOCY Ha CMPTHHU MCX0J TOKOM 30
JlaHa O] TOYETKA Tepamnuje

spams mporawan | S0 | Sty
AK Tepanmnja 123 12 111 90,2%
Cuc 44 5 39 88,6%
Cuopu 1ITA CII 38 1 37 97,4% 0,136
Y30KT 32 0 32 100,0%
YKYITHO 237 18 219 92,4%
*Log Rank (Mantel-Cox) mecm
AK  mepanuja-anmuxoazcyranmua mepanuja, CUC-cucmemcka ungysuja
cmpenmokunaze, cnopu mllA CIll-cnopu mlIA cucmemcku npomoxon, Y3OKT-

Yampaseyxom onakwana kamemepcka mpombonusa

I'padukon 2. YKynHO npeXuBJbaBame MalyjeHara y OJHOCY Ha CMPTHHU UcXoja TokoMm 30
JaHa OJI MOYETKa Teparnwje
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4.5. IIPEXKUB/bABAIBE ITAITMJEHATA Y OJJHOCY HA UCXO/l IITE

VYHopeaHOM aHaIM30M NPEKUBJbaBama MAlMjeHaTa, CBA YCTUPU TEpaIMjcKa MPOTOKOJIA,
KaJla ce Kao IJIaBHHU UCXOJI IOCMaTpa JCKOMIICH3aI|ja Uik CMPTHH UCXOJ1 TOKOM mpBux 30
JaHa oJ] ToueTKa Tepanwuje, y3pokoBanux camo IITE, onma Bumumo na je Kaplan-majer
aHajM3a ToOKa3aja Ja wu3Mely rpyma TOCTOjU CTaTUCTHYKM 3Ha4yajHa paslidka Y
npexuBibaBamy, P=0,007 (Tadena 8, ['padukon 3).

HajBumm nporeHaT CMpTHUX cily4yajeBa WM JeKoMIleH3anuja, y3pokosanux I1TE, Ouno je
y Tpynu ca crnopoM UHQY3MJOM CTPEeNTOKMHA3€ W y TIpynd TalujeHara ca
AHTUKOAT'yJIAHTHOM TEPaIujoM, ¥ TO CKOpo mojjeaHako, 18,6% (21/114), oanocHo 18,4%
(8/43). Y rpynu ca ciopuM TIIA CHCTEMCKUM MPOTOKOJIOM, CMPTHH CITy4aj je 3a0esiekeH
ko 2,6% mnammjenara (1/38). ¥V rpynu ca Y30KT Huje Owito HHM jeHOT MalMjeHTa ca
CMPTHHUM HCXOJOM WJIH J€KOMIIEH3al1joM Koja je y3pokoBaHa IITE y npBux Mecer naHa
HaKOH 3alounbama Teparmje.

Tadema 8. IlpexuBipbaBame TManWjeHaTa y OJHOCY Ha CMPTHH HWCXOJ WIH
nexoMmriieH3aijy y3pokoanux camo [1TE Toxom 30 nana o moyeTka Tepamuje

: : : censored
Tepanmjcku mpoTokom | o on Epai| | Gy wemEse p BpenHOCT™
nangjeHara ca UCXOI0M 6poj %
AK Tepanmja 114 21 93 | 81,6%
CHUC 43 8 35 81,4%
Cnopu TITA CII 38 1 37 97,4% 0,007
V30OKT 32 0 32 | 100,0%
YKYITHO 227 30 197 | 86,8%
*Log Rank (Mantel-Cox) mecm
AK mepanuja-aHmukoazyiaHmHa mepanuja, CUC-cucmemcka ungysuja

cmpenmokunaze, cnopu mllA Cll-cnopu mlIA cucmemcku npomoxon, Y3OKT-
Yampaseyxom onakwana kamemepcka mpomoboausa
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I'papuxon 3. IlpexuBipaBame malyjeHaTa y OJHOCY Ha CMPTHH HCXOJ WIH
nexomrieH3anujy y3pokosanux camo IITE Tokom 30 gana on mouerka Tepamnuje

KyMynaTMBHO NpeXHBrbaBake

[NpoToKoMKW

AHTMKOaryNaHTHa
Tepanuja
Cnopu TMA
=l CUCTEMCKM
NpoTaKon
Cnopa uHiy3Kja
CTpenTokWHaze
=Y 30KT
_|_

_|_

T T T T T T T
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OekomneHzaumja nnn cmptHn ncxop op MNTE (y aaHuma)
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AKo ce Kao IJIaBHM MCXOJ1 IocMaTpa caMo cMpTHU ucxonl y3pokoBaH IITE Tokom npBux 30
JlaHa 0J1 TI0YeTKa Tepamnuje, oHaa BuauMo jaa je Kaplan-majer ananusa nmokasana jaa usmely

rpyla TOCTOjU CTaTHCTUYKH 3HAauajHA pa3jiuKka Yy [peKUBJbABAlby Ha TPaHUIH
3rauvajHoctu, P=0,051 (Tabena 9, I'padukon 4).

HajBume je cmptHux ciydajeBa y3pokoBanux IITE Omno y rpynu ca cnopom uHdy3ujom
crpentokunaze 9,3% (4/43) nmoxk ux je y rpynM maiujeHara ca aHTHKOAaryJaHTOM
TepanujoM 3adesnexeno koj 2,6% (3/114). ¥V rpynu ca Y30KT u y rpynu ca ciopum TIIA
MPOTOKOJIOM HHUje OWIIO HHjeJHOT TAal{jeHTa ca CMPTHHUM HCXOJIOM, KOjH je y3pOKOBaH
[ITE y npBuX Mecell laHa HAKOH 3alo4Hbamba Teparnuje.

Tabemna 9. IlpexxuBibaBame ManujeHaTa y OJHOCY Ha CMPTHU HCXOJ Y3POKOBaH CaMo
IITE toxom 30 mana on moueTka Teparuje

AK Tepanmuja 114 <} 111 | 97,4%
Ccuc 43 4 39 | 90,7%
Cuopu 1IIA CII 37 0 37 100,0% 0,051
Y30KT 32 0 32 | 100,0%
YKYIIHO 226 7 219 | 96,9%

*Log Rank (Mantel-Cox) mecm

AK mepanuja-aHmukoazyiaumna mepanuja, CUC-cucmemcka ungysuja
cmpenmokunase, cnopu mllIA Cll-cnopu mlIA cucmemcku npomoxkon, Y3O0KT-
Yampaseyxom onakwana kamemepcka mpombonusa

46



I'padukon 4. IIpexuBibaBarme MalKjeHaTa y OJHOCY Ha CMPTHH HMCXOJ Y3POKOBaH CaMo
I1TE Toxom 30 naHa o1 mouyeTKa Tepanuje

KymynaTMEHO NpeXuMBreagake
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4.6. KAPAKTEPUCTHUKE ITALHUJEHATA Y OJHOCY HA DE NOVO
KPBAPEILE HAKOH UHTEPBEHIINJE

AKO ce TManMjeHTH aHAIM3HMpajy Yy OJHOCY Ha TI0jaBy HOBOT KpBapema HAKOH caMme
MHTEPBEHIIM]E, a Ka0 UCXOJ IMOCMAaTpa caMo BEIHKO KpBapeme (pema ISTH kpurepujymy)
TOKOM MpBUX 7 JlaHa O] MOYeTKa Tepamuje, oHaa Buaumo na je Kaplan-majer ananusa
mokasaia jga u3Mel)y rpyma mocroju CTaTUCTHYKH 3Ha4ajHa pasiuka, Log Rank (Mantel-
Cox) Tecrt, p=0,003 (Tabena 10, I'padukon 5).

Y V30KT rpynu 21,9% nanujenara (7/32) je umano oBaj ucxoa. Ckopo MoJjeTHAKO je
OMJI0 OBAKBUX TAllMjeHATa y TPYIH ca CriopoM HHPY3HjoM cTpenTokuHase, 15,9% (7/44), u
y rpynu ca cnopum TIIA cucremckum npotokosom, 15,8% (6/38). V rpymu ca
AHTHKOAryJaHTHOM TepanujoM OWJI0 je HajMame MalMjeHara ca BEJIMKUM KpBapemeM,
2,4% (3/123) y npBuX ceqaM JaHa HAKOH OTIOYHIbaha Teparuje.

Tabena 10. Ananm3a mojaBe BEIHKOT KpBapema TOKOM 7 JlaHA HAKOH 3allOYHEharmba
Tepanuje

AK Tepanmja 123 3 120 | 97,6%
Cuc 44 7 37 84,1%
Cropn tTIA CII 38 6 32 | 842% 0,003
Y30OKT 32 7 25 78,1%
YKYITHO 237 23 214 | 90,3%

*Log Rank (Mantel-Cox) mecm
AK mepanuja-anmuxoaeyranmua mepanuja, CUC-cucmemcxka unghyzuja cmpenmoxunase,

cnopu mllIA Cll-cnopu mIIA cucmemcku npomoxon, Y3OKT-Yaimpazeyxom onaxwana
Kamemepcka mpomooausa
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I'padukon 5. AHaim3a 1mojaBe BEIMKOT KpBapemha TOKOM 7 JaHa HAKOH 3aloYHibarba
Tepanuje

KannaH-MejepoBe KpUBE 3a BENWMKO KpBapeke y 7 gaHa
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Bpeme y gaHpma Kaga je 00JecHK KPBApPHO

Axo ce cariena auctpuOyluja BEJIUMKUX KpBapewa y OJHOCY Ha JIOKaJIM3alujy, OHAA ce
MO’K€ BUJIETH JIa jé HajBUIIE KpBapewa OUJI0 y raCTPOMHTECTUHAIHOM TPAKTy M OCTAIMX
kpBapewa (I'padukon 6). Ocrama KpBapema Cy OHa Koja Cy HacTajga Ha MeCTy
UHTEpBEHIIM]E, JIOKaTHA KpBapemwa, ajld 300T 030MJbHOCTH, 33710BOJbABAJIA CY KPUTEPH]yMe
3a BEJIMKAa KpBapemwa, na cy yspmreHa y a”aiusdy. Kox Y3OKT rpyme, oxn cemam
KpBapema, IecT je Ouio Ha MeCTy HHTEpBEHLHMje, a camMo jeJHO je Ouno y
ractpouHTtecTuHanHOM Tpakty (I'UT-y).
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I'padukon 6. JluctpuOyluja BEIMKUX KpBapema y OTHOCY Ha JIOKATU3ALUjy
7

AK repannja
6 B CnC
5 mcnopu TMACH
| Y30KT

w

bBpoj naumjeHara

r
N
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0

T yrT UuTpakapanmjanHo Ocrano OneparmeHo mecro

Mecro kpeapera

TUT — cacmpounmecmunannu mpaxkm, YI'T — ypocenumannu mpaxm, AK mepanuja
-anmuxoazynanmua mepanuja, CUC - cucmemcka ungysuja cmpenmoxunaze, cnopu
mllIA CII - cnopu mlIA cucmemcku npomoxon, Y30KT - Yampaszeykom onaxwana
Kamemepcka mpomoboausa
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5. JMCKYCHJA

[Tnyhua tpomo6oemobonuja (ITTE), mpencraBibd MOTHYHO WM JEIMMHYHO 3AYETUBEHHE
wiyhHe aprepujcke Mpeke TpOMOHMM Macama, kOje Hajuemrhe moTtudy u3 AyOOKHX BEHA
JIOBHMX EKCTPEMUTETA, OMETajyhin TMMe XEMOIMHAMHKY Ha HUBOY IUIYhHOr KpBOTOKA, Y3
moryhHOCT 1a jaohe mo passOja pecnuparOpHe wuHCybuumjeniuje, ka0 u afterload
onrepehema necuor cpua [1]. C oG3upom Ha TOo na je y mpexk0o 90% ciyuajeBa
cumntomarcka [ITE wu3a3BaHa TpOMOHMM €MOOMycMMa W3 JAyOOKHX BEHa JOHUX
ekcrpemutera [2], cBe uemhe ce y akryenHoj juteparypu HaBogu na IITE Huje
CaMOCTAJIHU KJIMHUYKH EHTHTET, Beh KInMHWYKA MaHudecranuja TpoM003e n1yO0OKHX BeHa
JOBHMX EKCTPEMHTETa, Tj. JyOOKe BEHCKE TpOMOO3e, Te ce cBe yerrhe KOPUCTH CHHTArMa
BeHcka TpombOoemobonuja (BTE), ka0 o0jemumenu enturer IITE Hacrane HA TEpeHy
ny0oke BeHcke Tpombo3e [3].

IITE ce moxe mannecTOBaTy 01 M3HEHAIHE KIMHHYKE CMPTH (IPYrH j€ 10 y4ecTanOCTH
y3pOK M3HEHAJHE KIMHWYKE CMPTH) IMPEKO THIIUYHE KIMHWYKE CIMKE, HETHIMYHHX
cumnToma, cee a0 acumnromarcke IITE [4]. Oanarame y mOctaBibamy ojaroBapajyhe
JMjarHO3e W HEmocTOjame cymme aa ce paau 0 IITE cy BeOma 3Hauajuu mpoOaemMu y
caBpemeHOj mujaruoctuii [5]. OBO cy YeCTO MaNKjEHTH ca HEMPENO3HATHM MATOJIOIIKHM
crameM, k0je je y Bes3u ca I1TE, Te oryna nogarak aa je 40% manujenara, KOju H3HEHAA
ympy yenen IITE, y nperxogaum HEnepama nocehuBainO nekapa 300r Oxpehenux, mpe
CBEra pecrnuparOpHux, Terooa u cmerwu [6]. Knacmunma wmanudecranuja ITTE je
M3HEHAHO HCNOJHABAME CHUMOTOMA MMOMYT — IUIEYPATHOT O0yid y rpyauma, yop3aHor
nMcama, Kamba u Ocehaja menocrarka Basayxa [7-10]. Mehyrum najuenthe ce pamu 0
HETUITUYHKM 3HAIMMA MOMYT — CHHKOIE, TpO3HuIle, 001a y TpOyXy, Kanuba, Wheezing-a,
nopemehaja crama csectd, xemonrtusuja [11]. Jeama obumHa MeTa-aHanu3a, KOja Je
obyxsarmiaa 28 cryamja, moOkasana je ma je jemna tpehuHa 0coba ca ayO00KOM BEHCKOM
TpoMbo3oM wmmana HecumnTomarcky IITE [12]. 3ar0 je mpemOpyka nga ceé KOJI CBHUX
HOBOHACTAIKMX, HA JPYrd HAYMH HEOOJAIIEHHX PECHHpPATOPHUX TEro6a, mocyMma Ha
ITTE.

ITocroju macusua IITE, k0ja n0BOaM 10 XEMOAMHAMCKOT KOJjarca (aKyTHO HacTtama
pecruparopHa HHCY(DHIIMJEHIIH]A, c& CUCTOIHUM TpUTHCKOM ncrnoa 90 mmHg u cromom
cmpTHOCTH 011 30-60% [32-34] y mpBa 2 cara), kao u HemacuBHa [ITE ca uHIMIEHIIOM 01
96% (ca cuctomHuM npuUTHCKOM u3HaaA 90 mm Hg, xemoauHAMCKH KOMIICH30BaHHM
CTameM) W 3HATHO MamOM CTONOM cMpTHOCTH (Mcmox 5%) kOja ce manudecryje, kao
aKyTHU MHQApKT 1uiyha, akyrHu em00imu3am 0€3 miuyhHOr uHQapKTa WIM MYJITHILIA,

pekypentHa IITE ca passojem mnyhHe xunepreHsuje u xpOHHYHHM ruiyhHuM cpue [35,
36].

IITE je memro wertha koja mymikapaiia Hero ko xena [14]. Tpouemyje ce aa je y camo
Benukoj bpuranuju u mer apxkasa EBponcke Yuuje, BTE y3pok cmptu oxo 370.000

ocoba roaumme [15], ca ornpunuke ucrom cmptaomhy u 'y CAJl [16]. Y CA/l y3pok je

52



0,5-1 cmptu y 1000 [14, 17]. [lapagokcaaHO jaBjba C€ MOpPAcT MOPTAJIMTETa, INTO CE
o0jammaBa HAMpeAOBamEM UJarHOCTUKE, TPE CBera CKEHEepCKe ITyJIMOaHruorpaduje
(CTPA), u Tume npeuu3nujuM yrephusamem eruonoruje [18].

OcHOBHH TIATOGU30I0IIKA MEXaHu3aM, KOju je y3pOK JIyOOKe BEHCKe Tpombo3e, je
Wirchov-peBa Tpujana wiu TpHjac KOjy YMHE BEHCKA CTa3d, XHUIEPKOAryOMIIHOCT |
noBpena ennoTena [19]. 3aBucHO O manujeHTa, mOKperad Tpujazie, Tj.Tpujaca je 0OUYHO
MyITU(GAKTOPUJATIAH, cd PA3JIMYUTHM CTENEHOM IOJeJMHUX YHMHWIAIA OBE TPpHJaIe, aiu
3ajJeIHUMYKO CBMM CJIyddjeBHMA, HA Kpajy, e MHTEpaKiuja TpOMOOIMTA ca EHIAOTEIOM, Y3
JOKQIHY CTUMYJIAIM]y TpOU3BOMMBE IMTOKMHA, Yy3pOKyjyhn IOmaTHO W anxesujy
JeykonuTa Ha enaoTen. Jlame mmpeme TpOMO03e, 3aBHcH O] 0JHOCA KOArynaluOHUX U
TpOMOOIUTHYKKX Mexanu3ama [3, 20-22].

Hajsnauajuuju ¢akropu pusuka 3a [ITE cy: umoOunu3anuja, nyrOBame y Tpajamby 01 4
cara WM BHWIIE, Yy MOCIEIHBHX MECEIl JaHA, XHUPYPIIKA WHTEPBEHIUja y TOCIenma 3
Mmecena (m0ceOHO OPTOMECKE ¥ HEYPOXUPYPIIKE HHTEPBEHIIN]E, KA0 U HHTEPBEHIIH]Ee 300T
MAIUTHE 00JecTH), MAIUTHA OOJECT, MOCEOHO KAPIMHOM IuTyhd, TPEHYTHU WU PAHHU]H
TpOMOO(1eOUTHC, MOBPEAA NOHUX EKCTPEMUTETA WIIH KAPIUIE, MYIIEHE, MOKIAHH yaap,
napesa win napanmsa, paauja [ITE, xpouudna oncrpykruBHa 6omnect miyha ( XOBII) ...
[25-30]. ¥V PIOPIED Il cryamju, 94% narmujenara ca I[ITE, umanu Cy jeqaH WiId BUIIE
oBux (akrTopa pusuka [31].

[Ipema xemoamHaMCKOM cTakby U pusuky on cmptu, [ITE ce npema Amepuukom
yapyxkemy kapauosora'! [9] memu Ha MacuBHY, cyOMacHBHY M HHCKODH3HYHY, a IIpeMa
Esponickom  yapyxkemy kapauosora (ESC) wa Bucokopmsmuny IITE, TITE
uaTepmenujapuor pusuka u [ITE auckor pusuka [87].

[Mamujentu ca auckum pusukom I1TE, kojy kapaktepuiie croma cmpraoctu 0.5-4%, [123]
Jiede ce caMO aHTHKOAryJIaHTHOM TEepaIujoM, 1 TeXH ce Op30M yBohewy opaiHe Tepanuje
Y PaHOM OTITYCTY U3 OOJIHHIIE WJTU MMOTITYHOM KyhHOM JIeUey.

[Manmjentn ca wuHTepMeaujapauM pusukoMm [ITE cy HOPMOTEH3MBHH, anu HUMajy
TcHYHKIM]y JeCHE cpuaHe KOMOpe M 3a HHUX CE MpPEeropydyje 3aloudbame JIeYeHa
AHTUKOATYJIAHTHOM TEpalMjoM Y3 XEMOJMHAMCKH MOHHUTOPHHI, a YKOJHUKO johe o
pa3Boja IMOKHOT CTamba, MpUMEmkYje ce perniepdysrona tepamnuja [89].

[Manujentn ca mMacuBHOM H BHUCOKO-pu3u4HOM [ITE cy GonecHuIm koju cy y HIOKHOM
cTamy, ca ctornoM cMptHOCcTH 011 30-60% y mpBa 2 cata [34], u nmpema mpenopykama, OBH
OonecHUIM ce Jieye penepPy3ruoHOM TepamnujoM, CHCTEMCKOM TPOMOOIM30M, OTHOCHO
XUPYPIUIKOM WM KaTeTEPCKOM TPOMOEKTOMHJOM YKOJIHUKO TIOCTOjU BHUCOK PHU3UK O]
KpBapema.

11 American Heart Association
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[ITo ce TMYe cuCcTEMCKEe MHTPABEHCKE MPUMEHE KIACHYHUX TPOMOOIUTHYKUX MPOTOKOIA,
1970. roquHe 00jaBJbEeHA je TIpBa paHAOMH30BaHA CTyIHUja, Y K0joj je mopehena mpumeHa
ypokuHaze u xemnapuHa [124], ma Ou 7 roaumna kacHuje FDA omoOpuina npumeny
crpentoknHaze 3a TpermaH Bucokopm3munux [ITE. [lokazano je npa mnpumena
TPOMOOJIUTHYKHUX CpeacTaBa yOp3aBa AMCOIMjaljy TpoMOa H  XEMOJIUHAMCKO
pacrepeheme y oHOCY Ha, HCKJBYYUBO, NIpUMeHy xenapuHa [47, 89, 125-127]. Mehyrum
CHCTEMCKa HWHTpPABEHCKA TPUMEHA KIACHYHUX TPOMOOTUTHYKUX TMPOTOKOJNA, KO
Oonecnuka ca uHTepMmenujapuuMm pusukom IITE, y cryamjama Huje Omia moBe3aHa ca
3HAYajHUM CMAambeHhEeM MOPTAIUTETA, alld jeCTe Ca 3HAYajHUM CMAEHEM XEMOJIMHAMCKE
nexomnen3anuje u pekypentHe [ITE, mehyrum mo neny 3HauajHOr moBehama BETUKHX
KpBapewa, yKbyuyjyhu U HMHTpakpaHUjadHa KpBapema. 3aTo je U Jajbe KOHTPOBEp3Ha
ynotpeda TpoMOOJIUTHYKE Tepanuje Ko NanyjeHaTa HHTepMeaAnjapHe Tpylie, e je BUCOK
pu3uK o KpBapewa [92]. TpeHYTHH BOIMYHU MPEHNOPYUyYjy YHOTpeOy TPOMOOIUTHUKE
Tepanuje ko nanujenara ca [ITE Bucokor pu3mka, y 0JICyCTBY KOHTpawHukanuja [9, 88,
128].

[Ipumena wmamHuX J03a TpOMOOJMTHKA M CHOPUX MPOTOKOJA, Kao U KaTeTepcka
TpoMOOIM3a, KOja TmMOJpa3ymMeBa KOpHUIIheme 3Ha4ajHO MamUX 0332 TPOMOOJIUTHUKA
JTUPEKTHO y TpOMOHE Mace, HHje JOBOJHbHO UCIUTaHa KOJ 00JIECHHKA ca MHTEpMEIUjapHUM
pusukom IITE.

Jakne cienuuvHO Jeuewme iyhHae TpomboeMOoije, 3aBUCH O] PU3UKA OJ1 CMPTH YCIIe
IITE, npu yemy je pu3MK BHUCOK KOJ TalljeHaTa y IIOKHOM CTamy, Kao M KOJI OHHX ca
TEIIKOM IUC(YHKIMJOM JeCHE KOMOpe, KOju CYy joIll YBEK HOPMOTCH3MBHHU, alld OJIU3y
xemoauHamckor koisarca [87, 129]. Cucremcka TpoMOojm3a je jeIHOCTaBHA OIIHja
Jiederha, 32 OBE PU3MYHE MarujeHTe, MelhyTuM, paBHOTEXa U3Meh)y KOPHCTH 01 IOCTH3amka
perniepdy3uje U puU3nUKa O] KpBapewa j€ Ha CTpaHW PU3MKA, aKO Cy IMAlMjeHTH CTaOWITHU
WK aKo MaIlijeHT uMa moBehan pusuk o1 kpBapema [91, 130]. Crora ce Mmopa IpOIEHUTH
PHU3UK OJ1 KpBapewa, pe HEero IITO CE OJUTyYH KakaB TpeTMaH Tpeba npuMeHuTH. Mako He
MOCTOje CTaHIapAM30BaHE METOJE 3a MPOICHY PU3UKa O]l KpBapemwa, HEKH (PaKTOpH KOjH
YMHE TAalMjeHTa MOJUIOKHUM KpBapemuMa Cy jacHH, MOMYT cTapuje 100u, HeIaBHE
orepalyje Wi Tpayme, MPeTX0JHOT KpBapemha, ynoTpede HEKHX JIEKOBA, TEIIKe OyOpekHe
U XemaTuuHe HWHCY(QUIHMjeHIMje © paHujer MoxkaaHor yaapa [131]. VYmorpeGa
TPOMOOJIUTHYKE Tepamuje y MyHO] I03W, KOJ MalujeHaTa ca oBUM (haKTOpUMa PH3HUKA,
HOCH 3Ha4ajaH pU3MK o Behux, ma yak u jJetanHux kpBapema [91, 130, 131].

Varpa3BykoMm onakimana karerepcka tpombommsza (Y3OKT) omoryhaBa edukacHy
pasrpaamy Tpom6a u penepdysujy miyha, cMambEeHOM 1030M TPOMOOJIUTHKA U CAMUM TUM
HIDKAM pU3HKOM oJ KpBapema [132, 133]. Iloctoju HH3 cTyaMja Koje MOKasyjy
epuxacHoct u curypHoct Y3OKT, anu Henocrajy pannomMu3oBaHe cTyauje mnopehema
nu3Mely cucteMcke M JIOKaJlHe TpoMOOoIIM3€e, HapOUUTO KO/ MallijeHaTa BUCOKOT PU3HKa O]
KpBapema, y cpe/imoj uiu Bucokopmsndnoj rpynu I1TE [132-134]. Behuna nanujenara ca
BucokopusnunuM I1TE He moxe na nodeka npoayxkeny Y30KT. 3a oe nauujenre, Opxu
CHCTEMCKH TIPOTOKOIIM BUCOKHUX /1032 (Y HeIOCTaTKy MoBehaHOT pU3HKa 0] KpBapeha) HilH
NEepKyTaHa MeXaHW4Ka TPOMOEKTOMMja WIIM Omepaluja, KoJ 0coda ca BUCOKUM PU3HKOM
KpBapema, Cy Hajoosbe omuje 3a mocrtuzame penepoysuje [87, 129, 135]. Mehyrum,
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NaIujeHTH y cpeame-pusnuHoj rpynu [1TE, koju uMajy joiie mporHoCTHYKE 3HAKOBE, HIIH
KOjH He pearyjy 100po Ha aHTUKOAryJaHTHY Tepanujy, kanauaaTtu cy 3a Y3O0KT, mocebno
ako uMajy (akrope Koju Cy moBe3aHu ca rnmoBehanuM pusuKoM KpBapema [87, 129, 135].
Tpombonu3a onakiaHa yJiTpa3ByKoM pe3ysiTupa BehuM mpoaopoM TPOMOOIUTHYKOT JIeKa
y Tpom0O, a Takohe Moke OMOryhHTH IOIATHO CMamCHEC BpPEMEHAa 3a TOCTHU3AbEC
penepdysuje, Kao U CMambEHE 03¢ TPOMOOTUTHYKOT Jieka [136].

Kao mTo je mpuka3aHO y HEKOJHMKO pPETPOCHEKTHBHUX WCHUTHBAKA,  JEIHOM
MIPOCICKTUBHOM SiNgle arm cTyaujoM, Te jeIHUM paHJIOMH30BAaHUM HCIHTHBAEM, HEMa
CyMH€ JIa j€ YITPa3BYK MOTIIOMOTA0 TPOMOOJIN3Y KOJI CPEAHUX U HEKMX BUCOKO PU3HYHHUX
nanujenara ca [ITE pusukoM, onakirao pasrpaamy TpoMOa u yop3ao onopaBak (yHKIH]E
necue komope [112, 132-134, 137]. Melyyrum, Huje jacHO, 1a i Ou oBa Teparnwuja Tpebaso
na Oyzae mpsa omiyja, 3a cee namnujente ca [ITE, u3 cpenmwe- u BUCOKO-pU3UYHE TpyIE, U
TeK TpeOa yTBPAUTHU HEroBy yiory y neuewy [1TE.

[loronun kaHampmaTa, 3a OBO Jedewme, €y OHM ca cpeawe pusnuHuM IITE wmm
Bucokopusnunu [ITE ca moBehanuM pu3nkoM oj KpBapemwa, Kao 1 Mal{jeHTH ca CTapujuM
IITE (cybakyrau I[ITE cumnrom koju tpaje 7-30 naHa), Koju MOTY OMTH HENPHUKIATHU 32
KOHBEHILMOHAJIHY CUCTEMCKY TPOMOOJIN3Y.

ump oBe crymuje 6o je ma ynmopenu epuKacHOCT M 0€30€THOCT Tepamuje yJaTpa3ByKoM
onakirane katerepcke Tpomoosmse (Y30KT), y oarocy Ha, ca jeaHe cTpaHe, Tepanujy 6e3
peniepdy3uje, a ca Ipyre cTpaHe, y OJHOCY HA KOHBEHIIMOHAJTHE CHCTEMCKE TPOMOOTHYKE
npoTokoJie, koA namnujerara ca [ITE cpenmer pusnka U3 Haller perucrpa.

VY Hamoj cryauju je yKymHO ananusupano 237 marujeHara ca gokazaHom akytHowm IITE,
KJIacCU(PUMKOBAHUX y TPYMy ca MHTEPMEAMJapHUM PU3MKOM, KOjU CY JICUECHU Ha jelaH O]
YeTHpPH HayWHa, MO BaKEhuM mpOTOKOIMMA, W TO: 123 mamujeHTta je JeYeHo, camo
AHTUKOAryJIAHTHOM TEpamujoM, OJHOCHO 0e3 TpOomOOau3e, 44 mnamujeHTa je OMI0 HA
cropoj HMH(Y3UjU  CTPENTOKMHA30M (CHCTEMCKOM TPHUMEHOM crmope uH(y3uje
crpentokuHase), 38 mnamnujeHara je sedeno crnopuMm TIIA CHCTEMCKHM MPOTOKOJOM
(cropoM cucremckoMm uH(OY3HjoM peaykoBaHe mo3e TIIA), a 32 maumujeHra JI€4eHo je
Y3OKT (ynrpa3BykoM OJIaKIIaHOM KaTETEPCKOM TPOMOOJIU30M).

[IpoTOoKONM NEeUEHA CIPOBENEHH Cy Yy cKiany ca Baxehum mpenopykama, npe csera ESC
[89].

INamujentu npee rpyme, yKynHO 123 nanujeHTa, jecy oHHU 3a KOje je Ha MmOYeTKy yTBHEHO
18 HHje mOTpedHa TPOMOOIMTHYKA TEPAIHU]a, 1AKJIEe OHU KOju Cy OWMJIM CBPCTAHHU y TPYIY
Intermediate low risk, Tj. rpymy cpemme-HHUCKOT pu3uka, m0 kiacudukamuju ESC, y3
eBEHTYyaIHy TpUMeHy Op3e cuctemcke uHbpysuje TIIA (100 mg unTpaBercku (u.B.) 3a 2
cara win 0,6 mg/kg TT u.B. Tokom 15 muHyra, MakcumaiaHo 50 MQ H.B. y CIy4ajy
XeMOMHaMCKe JekoMmen3anuje. O0a mpoTokona cy ommre npuxBaheHa W MpenopydeHa
0]l cTpaHe 3BaHMYHHMX Boju4a 3a Jyiedewe [ITE. [lon aHTHKOAryJaHTHOM TepamujoM ce
MoJIpa3yMeBa, WM MPUMEHa He(PaKIIMOHUCAHOT XeNapuHa y KOHTUHYUPAHO] UHQY3HU]H,
y3 mnpaheme akTHBHpaHOT TaplujaTHOr TpoMOormiactuHckor BpemeHa (aPTT), ma
npesa3ak Ha HUCKO-MOJICKYJIapHE XeMaprHe U OpaliHy aHTHKOAryJIaHTHY Teparujy, HaKOH
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24-48 catu, WAM OAMax MPHMEHY HHCKO-MOJEKYIapHUX XemapuHa W/WIN OpajHe
aHTHUKOAryJIaHTHE Teparnwje.

Ocrane Tpu rpyne uMHE OHHU MAIHMjeHTH KOju cy, y ckimany ca ESC kmacupukanumjom,
cBpcTaHu y kareropujy Intermediate high risk, tj. rpymne cpentme-Bucokor pusuka.

Jpyra rpyma nanujeHara, mux 44, jecy OHU KOJ KOJUX e MpUMEmEHA criopa nHQYy3uja
crpentoknHasze (100.000 jemmammna Ha cat, mo mo3e on 1.500.000 jemmHua) — Takohe
MIPOTOKOJI KOJH j€ TIPETIOPYUYEH O] CTpaHe BOIUYA.

Tpeha rpyna, 38 namnmjenara, jecy mamujeHTH KO KOJUX j€ NMpUMEmEeH cropu TIIA
CHCTEMCKH TpoToKo (2,5-5 mg TITA u.B. Ha caT, 10 MakcuMmaiHe o3¢ 01 50 mg);

U na kpajy, umMamO 4dETBPTY Tpyny, 32 MNANUJEHTd, KOA KOJUX CMO NPHUMEHWIIH
YITPa3BYKOM oOJjakmany katetepcky Tpombonm3y (Y3OKT) ca mpumMeHOM TKHBHOT
tasMuHOTeH aktuBaTopa (TITA), mpeko karepa 1,5 - 2,5 mg Ha car, 10 MakCUMaiHe 03¢
ox 50 mg.

Kama roBopumO 0 cOnm0aemMorpadckuM KapakTepUCTHKAMa MalrjeHara yHyTap rpymna u
BUXOBOM MelycOOHOM mnOpehemy, BUAMMO Ja Cy MAalUJeHTH W3 CBHUX Ipyna Owin
npOceune crapoctu 01 61 10 65 roguna, a usmely rpyna Huje HaljeHa 3HayajHa pasaIuKa.
[1IT0 ce Tuye mOjaHE TUCTpHOYLHKje, HUje Hal)eHa 3HAUAjHA pasauka u3Melhy TucTpuoOyIuje
MYIIIKapana v jkeHa y OJJHOCY Ha TEPANHjCcKu NpOTOKOJ, MPU YeMy je Y CBUM Tpymnama Ouo
MPUOJIMKHO jeTHAK OpOj MyIIIKapara ¥ >KeHa.

AKO pa3maTpaMoO KJIMHHYKE M OMOXEMH]JCKE KapaKTEPUCTHKE TMalfjeHaTa Ha IpHjeMy Yy
OOJIHHILY, BUAMMO Ja 3a BEhHMHY KIMHHYKHX M OMOXEMH|CKHX Mapamerapa Huje HaheHa
3HAYAJHA PA3IKKA, u3Mel)y aHaTM3upaHuX TepaKjCKUX Ipylia nayjeHara.

ITpoceuna cpuana ¢pexsenna je omaa OkO 102 oTKylaja y MUHYTH, CHCTOJIHHA IIPHUTHCAK
0k0 125 mmHg u pO2 oko 70. Cucrtoanu nputucak y aecHoj komopu (CITJIK) je 6uo y
npOceKky y pacnony ox 51 10 60 mmHgQ, npu demy je HajMamu OHO KO HAlMjeHATa
nedyeHux 0e3 Tpom6ommze, 51,73+17,20 mmHg, mTo je U pa3ymIBbMBO, jep c€ paau o
XeMOJMHAMCKU HajMame YrpoKeHUM TallMjeHTUMa, T€ Cy 3aTO U MOABPTHYTH CaMoO
aHtukoarynantHoj tepanuju. C npyre crpane Hajsehu CIIJIK je 6u0O kOx marujeHara
negenux Y30OKT 60,50£17,68 mmHg, makne pagwio ce 0  XeMOJIWHAMCKH
HajontepeheHMjUM ManujeHTHMa. 3HAuYajHA pasnuka je Hahena u y oxauocy Ha TAPSE
(p<0,001). IManujeHTy JT€YEHU AaHTUKOATYJIAHTHOM TepamnujoM cy umanu Hajsehu TAPSE
1,96+0,44, mTo je nmako o0jammUBO, ako 3HamMo 1a je TAPSE oOpHyTO mpomopiuoHanian
CIIAK, Tj. na mro je mame ontepehewe K, To je TAPSE Behux Bpennoctu. Ilanujentu
ca criopoM HH(QY3MjOM CTpeNnTOKMHAa3e uManu cy Hajmawu TAPSE, 1,40+0,0.

Pasmarpajyhu ¢akrope pusuka 3a pazsoj [ITE, Bugumo na Huje Hal)eHa 3HAYAjHA pa3InKa

n3mehy manujenara ca I1TE neuenux Hekum oj uetupu nmpOTOKOia. Behuua namnmjenara
HUJe UMAJIA BEIUKY OMNepanujy, MIUTHUTET, THja0ETEC, KOPOHApHY OOJIeCT, MOXKIAHH
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ynap, pasuja kpsapema, anemujy, XOBII, xpOHnuHy cpyaHy ciabocT, U KpEATHHUH Mambu
ox 60. Ca gpyre crtpane, ayOOKy BEHCKYy TpOMOO3y, cy y Behem mnporeHTy umamm
nanujeHT U3 Y30KT rpyme (65,6%), u rpyne ca cnopoMm HH(}Y3UjOM CTpENTOKHHA3E
(63,6%). JlekoBe, kOju M3a3UBAJy KPBApEHE, Cy HAJuenrhe y3uMmasau MalujeHTH U3 TPyIe
neuennx Y30KT mpoTokosom (53,1%).

Konauno PESI ckxop, 3a koju je Beh peueHo na mpencraBiba 30-THEBHH MPOTHOCTHYKU
(dakrop koxa manujeHata ca IITE, Huje moka3ao 3HayajHe pas3lIMKe Yy OJHOCY Ha BPCTY
nportokona. PESI ckop, Behm on Hyma, cy HajBuIIe MMaid HAalHMjeHTH M3 TPyle ca
aHTHKoarymanTHoMm tepanujoM (71,8%), a Bpio ciuvaH mporeHaT je OMo M y TpyIu ca
copuM TIIA nporokonom (71,4%). V rpynu Y3OKT TtakBux namujenara je ouno 66,2%, a
y TPy ca criopoM HH(PY3HjoM cTpenToknHasze 62,2%.

Nmajyhu y BuIy, cBEe 0BO HaBeIEHO, colMoJeMorpadcke KapakTepUCTHKE IallljeHara,
KJIIMHUYKE W OMOXEMHJCKE KapaKTepUCTUKE MallMjeHaTa Ha MpujeMy y OOJHUIly, Kao U
¢dakrope pusuka 3a HacraHak [ITE, u na xpajy PESI ckop, Kao 3HayajaH MPOrHOCTUYKHU
(dakTop, MokemMo pehw na cy Halle 4eTHpU Tpyle BeoMma CIUYHE, Tj. 0€3 CTAaTUCTUYKU
3HaYajHE pasivKe 3a Hajaehu Opoj ymHMIIAIA, T€ Cy CTOra BeoMa yIopenBe.

Hajnpe cMo mopeaunu ykymHO IMpekHUBJbaBambe M3Mel)y YeTHpu Tepamnujcka MpOoTOKOIIa,
ko marnujerara ca [ITE uatepmennjapHor pusnka, Kaja ce, Kao TJIAaBHH MUCXO/I, TocMaTpa
JIEKOMITeH3allM]ja WM CMPTHH UCXOJ TOKOM TipBux 30 gaHa o1 MoYeTKa Tepanuje. AHaIu3a
je mokazana Ja u3Mel)y rpymna mocTOju CTaTUCTUYKH 3HadajHa pasiidKa y MPEKUBIbABAHY
(p=0,001). ¥V rpymu ca aHTUKOAryJlaHTHOM TepamujoM, 24,4% mnanujeHaTa je HMao
JNEKOMIICH3aIlM]y WJIW CMPTHH HCXOA, a y TPYyNH JIEYCHUX CIOPOM HHPY3HjOM
CTpPENTOKWHA3e, CJIMYaH TpoleHar mnamujeHata 22,7%. VY rtpymu ca cnopum TIIA
CHCTEMCKHM TIPOTOKOJIOM, TO je IECeTOCTPYyKO Mamu mporeHat (2,6%). YV rpynu ca
VY30KT Huje Outo HU jeTHOT TAIMjeHTa ca JACKOMIIEH3AIMjOM WJIH CMPTHHM HCXOJIOM Y
MIPBUX Mecell JaHa HAaKOH 3allouyuibarba Tepantuje.

Axo ce mak, Kao IJIaBHU MCXO]I, TOCMaTpa caMO CMPTHHU MCXOJ TOKOM TpBuX 30 maHa o
MoYeTKa Tepanuje, OHJa BHIUMO Ja u3Mel)y rpynma He MOCTOjHu CTaTUCTHYKU 3HAa4ajHa
pasnuka y npexubibaBamy (p=0,136). Hajsuire je cMpTHHX ciydajeBa OWJIO y TpyIH ca
ciopom uH(}Y3ujom crpentokunase, (11,4% manujenara), OOK je y Tpymu ca
aHTHKOArylaHTHOM TepamnujoM ympio 9,8%. VYV rpynu ca cnopum TIIA cucremckum
IIPOTOKOJIOM IpeMuHyio je 2,6% mnanujenata. Ca npyre crpane, y rpynu ca Y3OKT
MPOTOKOJIOM HUje OWJIO HH jeIHOT MallijeHTa ca CMPTHUM HMCXOJIOM, Y IPBUX Mecell JaHa
HAKOH 3all0Yrbarha TepaIuje.

VYnoperHOM aHaIM30M NPEXHBJbaBamka MallMjeHaTa CBa YETUPH Tepalujcka MPOTOKOJIA,
KaJla ce Kao IJIaBHU UCXOJ1 MOcMaTpa JeKOMIIeH3alllja UM CMPTHU UCXOJ1 TOKOM MpBUX 30
JlaHa o] ModeTka Tepanuje, y3pokoBaHux camo IITE, Buaumo aa usmely rpyna nocroju
CTaTUCTMYKM 3HAYajHa pas3iuka y TmpexuBibaBamy, P=0,007. Hajpume je cmMpTHUX
cllyyajeBa WM JieKoMIleH3aluja, y3pokoBanux [ITE, Ouno y rpynu ca ciopom HHQYy3HjoM
CTPENTOKHMHA3€ U Yy TPYNH MalfjeHaTa ca aHTUKOaryJIaHTHOM TepamujoM, nmo 18,5%. V
rpynu ca cropuM TIIA cucteMckuM mpoTokosioMm Omio je 2,6% namnujeHara. Y rpynu ca

57



Y30KT Huje Ouno HU jeHOT MalMjeHTa Ca CMPTHUM HCXOJOM WM JIEKOMIICH3AIHUjOM,
Koja je y3pokoBaHna [ITE y npBux mMecer| 1aHa HaKOH 3aMl0Ynbamka Teparuje.

AKO ce, Kao TJIaBHHM MCXOJ, ITocMarpa caMo cMpTHU ucxon y3pokoBaH [ITE, Tokom npBux
30 mana oj modYeTKa Tepamuje, OHJa BUAMMO Ja u3Mel)y rpyma mocToju CTaTUCTHYKU
3HaYajHa pa3jiMKa y MpeXHBJbaBaky Ha rpanunu 3HadajHoctu (p=0,051). HajBume je
CMpTHUX ciy4dajeBa, y3pokoBanux IITE, Ommo y rpymu ca cnopom wuHDY3HjoM
CTPENTOKHMHA3E W y TPYNH IMalKjeHaTa ca aHTHKOarylaHTHOM tepamujoM, 9,3% omHOCHO
2,6%. Y rpymu ca Y30KT wu y rpynu ca cnopum TIIA CHCTEMCKHUM MPOTOKOJIOM HHje
OWJIO HU jJeJTHOT MallfjeHTa ca CMPTHUM HCX0JI0M, Koja je y3pokosaHa [ITE y nmpBux mecen
JlaHa HaKOH 3all0Yibarba Teparnmje.

Jakie, mocmatpajyhu cMpTHH HCXO/] M T10jaBy JIEKOMIIEH3AIHje, YHYTap TPUAECET JaHa OJ1
OTHOUMIbaa Tepanuje, 0e3 003upa Ha y3pok, wiu camo kao nocnenuna [1TE, Bunumo na
Cy JIOLIWJU U CIMYHU PE3yJTaTH Yy JBE Ipyle: Ipyla ca aHTUKOAryJaHTHOM TepanujoM U
rpymna ca cnopoMm uH(}y3ujom crpentokuHaze. C Ipyre cTpaHe 3HayajHO OOJbU pe3yiTaTH
cy 3alenexeHu y rpynu ca crmopuM TIIA CHCTEMCKMM MPOTOKOJIOM, JOK je HajooJbu
pe3ynatat (6e3 CMpTHOT KMCXOJia U MojaBe JekommeHn3anuje) 3adenexern y Y3OKT rpymu.
OBu pesynaTaTH HapO4YUTO N0OHMjajy Ha 3HaYajy, aKO C€ UMa Ha yMy, OHO LLITO CMO paHHje
Beh HaBenw, a 1o je nma je ynpaBo Y3OKT rpyma umana xemonmHamcku Hajehe
onrepeheme, (CITJIK je xox manujenara neuennx Y30KT 6umo 60,50+£17,68 mmHQ), a
caMUM THM U HajBehu pH3WK 3a pa3BUjamke JCKOMIICH3AIM]e T].CMPTHH HCXOJ, a Ja Cy y
OBOj TPYIH, aKO CE UMa Yy BHAY MPEKUBJHABAKE U T0jaBa IEKOMIIEH3AIH]e, TTOCTUTHYTH
Haj3HAYajHUJU PE3yJTaTH.

Axo ce rpyme mnocMmaTpajy y OJHOCY Ha II0jJaBy HOBOI KpBapema, HAaKOH came
MHTEPBEHIIM]E, a KAa0 MCXOJ| IOCMaTpa caMO BEJIMKO KpBapeme TOKOM MPBUX 7 JaHa O]
[oYeTKa Tepamnuje, OHJa BHAMMO Ja H3Mel)y rpyma IOCTOju CTAaTUCTHYKU 3HadajHa
pasznuka, p=0,003. Y Y30KT rpymu 21,9% (7/32) nanujeHara je uMaao oBaj HCX0. Mambe
je OmiIo OBaKBHX MalMjeHaTa y TPYIH ca CUCTeMCKOM MH(pYy3ujoM cTrpenTokunase, 15,9%
(7/44), u ckopo uACHTHYHO y rpymu ca cnopuM TIIA cucremckum mportokosiom 15,8%
(6/38). YV rpymu ca aHTHKOAryJaHTHOM TepamujoMm, OWIO j¢ HajMame MalMjeHTa ca
BEJIMKHM KpBapemeM, 2,4% (3/123) y npBux cefaM AaHa HAKOH OTIOYHEbAbA TEPAIIHje.

Mebhytum, ako ce cariena qucTpuOyluja BEIUKUX KpBapema y OAHOCY Ha JOKaJIU3alujy,
oHJia ce moxke BusieTd 1a je y Y3OKT rpymu, o1 onucaHux cefaM KpBapemwa, jJeHO OUIIo y
ractporHTecTHHATHOM TpakTy (IUT-y). Ocranux mect kpBapemwa cy OHa Koja Cy HacTaia
Ha MECTy MHTEpBEHLMje, JOKaJHa KpBapema, ajli cy 300 030MJBHOCTH, 33J0BOJbaBalla
KpUTEpHjyMe 3a BeJMKa KpBapemwa, Ma cy yBpuiTeHa y aHanuzy. IlojaBa kpBapewma Ha
MECTY MyHKIIM]e, C€ MOXKJa, MOXe ASTMMHYHO MPUIMCATH YUHBEHULIU J1a je Y OBOj IPYyNH
6una Hajuenrha ynorpeba aHTukoaryianTHe Tepanuje (53,1%), nacipam 28,9% y rpynu ca
ciopuM TITA cuctemMckuM mpoTokosom, 33,3% y rpynu ca aHTUKOAryJaHTHOM TepanujoMm,
u 34,1% y rpynu ca cucreMckoM HH(]y3HjoM cTpenTtokuHaze. CTora ycjaoBHO MOXKEMO
TOBOPUTH O caMoO jeHOM BelukoM kpBapewy y Y3OKT rpymu, npu uemy ce paauio o
ractpountectuHanHoM (I'MT) kpBapewy, mto mpencrasiba 3,13%. OHo mTo ce Takohe
MOpa HarJlacUTH je MojaBa MHTpauepeOpanHe xemoparuje (MLX), kao HajomacHujer
oOnuka kpBapemwa. MIIX Huje 3abenexeHa y rpymnaMa ca aHTUKOAryJaHTHOM TepanujoM,
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ca ciopoM uH(py3ujom crpentoknraze U Y3OKT. V rpynu ca cnopum TIIA cucreMckum
POTOKOJIOM 3abenexene cy nse ULX, mro unnu 5,2%.

Hanmabe, pesynrtare Hamier HCTpaXKHBamka MOXKEMO TMOPSIUTH ca, N0 Ccajaa, TpH
Haj3Ha4YajHHje cTyauje Koje cy ce O6apmie Y3OKT.

ULTIMA?? crynuja cripoBesiena je y nepuoay Hoem6ap 2010 - jamyap 2013. roaune, y 8
HEMAaYKHX U IBAJIIAPCKUX TEPIUJATHUX 3PABCTBCHUX YCTaHOBA.

Panuno ce o paHIOMU30BaHO] CTYIU]H, Y KOJO] j€ y4ecTBOBaJIO 59 mamujeHaTa, oJ1 KOjux je
ko1 30 mpumemena kombuHarmja HedparmenTucanor xemapuna (UFH)'® u Y30KT, a 29
nanujenara je npummio camo UFH (xemapuucka rpyna). UFH je je mpuMmemeHn oamax
HAKOH paHJIoOMH3aluje, kao uHTpaBeHcku coyc 80 1U/kg, a Hakon tora 18 1U/Kg Ha cat
(makcumannao g0 1800 1U/h ). Munumanuo tpajatbe UFH undy3uje O6umno je 24 cara, 3a
cBe nanujenre. [locTnponeaypanHa aHTUKOarylaHTHa Tepamnuja, MpENylTeHa je caMuM
opauHupajyhuM nexkapuma, 6uino ga ce paawio o yBohemwy ButamuH K anraronucra, wim
npenacky ca UFH ma muckomonexymapan xemapud (LMWH)Y, u 1o 36 caru nakon
pangomuzanuje. MUHUMATHO BpeMe Tpajalba aHTHKOArWJIaHTHE Tepanuje OWIo je TpHu
mecera. Y3OKT je mpumemena konTuHynpana uHdysuja 1 mg/kg TI1A, 5 cartu, na 6u
no3a owina cmamena Ha 0,5 mg/h rokom 10 catu. Makcumanna no3a tI1A 6una je 20+1 mg
3a MaIryjeHTe ca 000CTpaHo TUIACHpaHuM Katerepuma, u 10+0,5 mg 3a oHe ca jeAHOCTpaHO
TUTACUPAHUM KaTETEPOM.

OBux 59 manujeHara umaio je mpocedHy crapocTt 63+14 roauna, a 53% Ouse cy *xeHe.
Hajuemrhu komopOuauTeTn Ounu cy moBuIleH KpBHU nputHcak (59%), aujaderec (17%),
O0yOpexHa nncypuuujenunja (15%) u manurne Oonectu (12%), 6e3 3HauajHUX pas3iuKa
n3Mely oBe JIBe rpyre.

[Ipumapuu ucxon koju je mpahen, Ouna je mpomena JIK/JIK omnoca, 24 cara HakoH
tepanuje y nopehemwy ca mouetnum JIK/JIK omnocom. ¥ Y3OKT rpynu JIK/JIK omHOC
penykoBan je ca 1,28+0,19 na 0,99+0,17 nakon 24 cata, 0K je y XEMapUHCKO] TPYIH
npoMena uznocuia ca 1,20+£0,14 na 1,17+0,20 nakon 24 cara. [lakie IpoCeYHO CMambEHE
oanoca JIK/JIK y Y30KT rpymu 6mno je 0,30+0,20, a y xemapunckoj rpynu 0,03+0,16,
mTo nokazyje na je Y3OKT meronma, koMOMHOBaHA ca aHTUKOArYJIaHTHOM TEparujoM,
JI0BeJNla 10 3HaYajHUjer cHIkema ontepehema JIK, y oqHocy Ha, caMo, aHMKOArylaHTHY
Tepamnujy, HaKko Cy MalujeHTH y OBOj FPYIH Ha MOYETKY, MMaJId 3HadajHUje onTepeheme

JIK.

bezbennocHn ucxoau koju cy mpaheHH OWIM Cy CMPT, BEJIMKO M Malo KpBapeme, U
pexypentHa BTE. Illto ce 6e36eqHocHOT ncxona tude, HakoH 90 naHa, HUje OWIIo MojaBe

2 Ultrasound Assisted Catheter-Directed Thrombolysis for Acute Intermediate-Risk
Pulmonary Embolism

3 Unfractionated heparin

4 Low-molecular-weight heparin
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XeMOJMHAMCKe JieKoMIeH3amnuje win nonoBibene BTE, mehy 59 mamujenara. ¥ Y30KT
TpyIu HUje OMII0O CMPTHOT UCXO0/1a, JOK jeé Y XeIapruHCKO]j Ipynu OMo jeaH CMPTHU UCXOJ
(kapumHOM TaHKpeaca). Huje Ouiio KoMIumMKanuja y BUIy BEITHUKUX KpBapema, IOK Cy ce
jaBuIa deTupu Mama kpBapema. Y Y3OKT rpynu Mame KpBapeme je 3a0eIeKeHO KO TpU
narujeTa (10%), 1 To KOJ JBa MalMjeHTa y BHUAY MPOJIa3UX XEMOITH3Hja, KOje HUCY
3axTeBalic MEAUIMHCKY WHTEPBEHIU]Y, a KOJ jJeIHOT MallijeHTa MPEMOHCKH XeMaToM (Ha
MECTY MYHKIIM]e), IITO j& PEIICHO MaHYeITHOM KOMIIPECHjOM. Y XEIapHHCKO] TPYIH jeaH
narujeHT (3%) je Mao Mame KpBapeme, y BUy XeMaToMa y MUIITUNY Ha MECTY UHCKIIH]je
LMWH. Kopumhenu cy GUSTO™ kputepujymu kpsapema.

¥V 3akspyuky, moxkemo pehu, na je ULTIMA ctynuja 6una mnpBa paHaoMuU30BaHa CTyIH]ja,
koja ce 6aBuna Y3OKT, u ga je mokazana 3Havajuy npenHoct Y3OKT y oxnocy Ha,
HCKJbYYMBO, aHTHKOATYJIaHTHY Tepanujy, y nodossmawy ¢pynknuje JIK. Taxohe nokasana
je na npumena Y3OKT He noBoau 10 MojaBe 3HAYajHUX KpBapewa, Tj.Ja HE MOCTOJU
3HaYajaH PU3MK OBE METOJIE, Kajia TOBOPUMO O KpBapemwy [134].

XpOHOJIOWKH, Jpyra cTyauja koja ce 6apmma Y3OKT 6mna je 138. SEATTLE 11 crymmja
Koja je cmpoBeaeHa y mepuony jyH 2012 - ¢ebpyap 2013. roamse, y 22 MeTUITMHCKA
nentpa 'y CAJI [111].

Paguno ce o mpocnekruBHOj Single-arm crymuju, koja je oOyxBatmia 150 marnujenara ca
akyTHoM MmacuBHOM (31 mamwmjent) u cyomacuBHoM (119 mammjenara) IITE, norBphenoj
CTPA nanazom. Maumnujanno je npuMemena nyHa noza UFH, y3 aPTT usmely 60 u 80 s.
dukcna mosa TIIA, mpumemena Y3OKT, ouma je 24 mg (1 mg/h). 3a Bpeme oBe
Mporeaype HacTaBJbeHa je mHTpaBeHcka mpumeHa UFH, tako ma je aPTT onapskaBan
m3mehy 40 u 60 S.

OBux 150 manujenata umaio je npoceuny crapoct 59+16 roauna, a 51,3% Oure cy xeHe.
Hajuemrhu daxropu pusuka 6unu cy rojazHoct (55%), umoOuian3anuja TOKOM IPETXOTHUX
30 nana (30%), no3uTHBHA opoaAWYHa aHamHe3a, kaaa je BTE y nutawy (21%) u nuuyna
anamuesa ca BT (20%) wu I1TE (10%).

[Ipumapuu ucxon xoju je mpaheHn, 6una je mpomena JIK/JIK omnoca, 48+6 catu HakoH
Tepanuje y nopehemy ca nouetnum JIK/JIK ogHocom, u Ta je mpomena 6uina ca 1,55 Ha
1,13, mto y mpoceky uzHocu 0,42, omHocHO 25%. CMmameme, WHBA3MBHO MEPEHOT,

1> GUSTO (Global Utilization of Streptocinase and Tissue Plasminogen Activation for
Occluded Coronary Arteries) kpumepujymu Kkpéaperoa, Oepunuuty meuwiko uiu HCUeOnHo
yepooicasajvhe Kpsaperse unu Kao UHMpaKpauujainy XeMopazujy, uiu Kao Kpeaperse Koje
00800U 00 XeMOOUHAMCKO2 Koaanca, Koje saxmesa unmepsenyujy. Cpeore Kpsaperse
3axmesa HAOOKHAOY Kp8u, anu Oe3 xemoounamckoz koianca. braeo kpseaperse je ceaxo
Koje He cnaoda y oee 0ge epyne. [138]

16 A Prospective Single-Arm, Multicenter Trial of Ultrasound-Facilitated, Catheter-
Directed, Low-Dose Fibrinolysis for Acute Massive and Submassive Pulmonary
Embolism

60



CpeImer CHUCTOJNHOT TpUTHUCKA Yy IutyhHO] aprepuju, Kperamo ce ca 51,4 mmHg
WHUIMjATHO, Ha 37,5 MMHQ HakoH mporeaype, Tj. 3a oko 30%. Y3 to, cmameme Miller-
OBOI' HHJEKca u3HOcWiIo je 6,6 (ca 22,5 umHunmjanHo, Ha 15,8 mocTmpoueaypaiHo).
[Tocrojana cy yeTupu cMpTHa UCX0/1a, ITO YUHU 2,7%.

be3bemnocan ucxom koju je mpaheH OWIO je BeNMKO KpBapewme yHyTap 72 cara on
uHTepBeHnmje, npema GUSTO kputepujymMuma, MpH 4eMy je TOJ BEIHKHM KpBapemeM
oOyxBaheHO WM KpBapeme Koje craja y TpyIy TEHIKHX, >KHBOTHO yrpokaBajyhux
KpBapema, WIH KpBapeme U3 Tpyle CpeamHX KpBapema. Hwuje Owino manujeHara ca
uHTpanepedparHoM xemoparujoM. buno je 17 Benmkux KpBapema, Koa 15 manujeHara
(10%), yaytap 30 gana ox untepBeHuje. CBa, OCHM jeIHOT, JAeCHiia Cy ce yHyTap 72 cara,
IIpU 4eMy je jeIHo Ouio Temko (HapacTajyhu IMpemoHCKM XeMaTOM Ha MECTY MyHKIHJe,
KOjU je JOBEO JI0 XHWIIOTEH3Wje, 3axTeBajyhu MpuUMEHy Ba3oIlpecopa), a Mpeocraia
KkpBapema (94%) Ouna cy cpefiiba KpBapema, 01 KOjiuX 3 Ha MECTy IMyHKITH]E.

VY 3akspyuky ce moxe pehn, na je SEATTLE Il crynuja nmoka3zana, na je Y3OKT moseo a0
cmamema JIK/JIK omnoca 25%, cmamema cucromHor mputucka 30% W HCTO TONHMKOT
cMmamema Miller-oBor ungekca oncTpykuuje.

Tpeha cryauja 6una je OPTALYSE PEY crynuja criposeniena y 17 MeaMIIMHCKUX LIEHTapa
y CA/] n EBponu.

Paguino ce o MyITHIIEHTPUYHO] CTYayjH, ca mapajienHuM rpymnama [137]. OOGyxsahen je
101 manwmjeHT, KOju je mcmymaBaO cieache kpurepujyme: cummromarcka, akyrHa IITE
WHTEPMEIUjapHOT PHU3WKa, ca CHMITOMHMA Koju Tpajy kKpahe on 14 mana, HOpMaigHOT
cucrosnHor nputrcka (u3nax 90 mmHg), JK/JIK oxnoc usnax 0,9 (CTPA Hamas), u
TpoMmOO3a jeaHe oJ TJIaBHUX WM JioOapHuX TpaHa. [Ipumemena je tepanuja Y3OKT, y3
macupame 1 umm 2 xkarerepa (obocrpano) y 3aBucHocTH o1 Hamaza CTPA. Tlamujentu cy
Hacymu4Ho pamnopehenu y 4 rpyme, ca pazmumumtuMm pexxumom Y3OKT, koje cy ce
pas3MKoBaje 10 IyKHHH Tpajama ¥ yKymHoj 1o3u TIIA ( | rpyma: 2 cara mo 2 mg/h tITIA
mo karerepy (4-8 mg tIIA), Il rpyna: 4 cara mo 1 mg/h mo karerepy (4-8 mg tIIA), 111
rpymna: 6 caru mo 1 mg/h mo karerepy (6-12 mg tITA), IV rpyna: 6 catu mo 2 mg/h mo
karerepy (12-24 mg tI1A). [TanujeHTr Cy IpUMaJii ¥ aHTUKOAryJIaHTHY Teparujy, Hajipe
penykoBane no3e, 300 mo 500 IU/h xemapuna, 3a Bpeme tpajama Y3OKT, a HakoH TOTa
noBehame 70 MyHe Teparnujcke 103e.

[Ipoceuna crapoct mamnujeHara Owna je 60,0 roguna. 57,1% mnamujeHara Ouian cy
Mykapuu, 68,3% je 6miio rojasso, 45,5% umarno je panuje enuzozne BT, 38,6% Ounu cy
nyuauy, a 34,7% nauujenara je 0oyioBajio o qujadbereca.

[Tpumapuu ucxon koju je npahen, 6una je mpomena JIK/JIK onnoca, 48+6 catu HakoH
tepanuje y nopehemwy ca nouetHuM JIK/JIK ogHocoM., u Ta je mpoMeHa Omia y MpoceKy

7 A Randomized Trial of the Optimum Duration of Acoustic Pulse Thrombolysis Procedure
in Acute Intermediate-Risk Pulmonary Embolism

61



25%, y cBakoj ox IV rpyne. Y3 1o, cmamewe Miller-oBor unjiekca je OMIIO CTAaTHCTUYKH
3HAYajHO.

be3bemnocHn ncxo, Koju je nmpaheH, OMIIO je BEIMKO M MaJIo KpBapeme yHyTap 72 cata o]l
uHTepBeHmje, npema ISTH kpurtepujymuma. buna cy yetnpu Benuka kpBapema (4%), o
KOjUX Cy JBa Owiia mHTpanepeOpaliHe Xxemoparuje, Ipy 4eMy je jelHa TUPEKTHO MOoBe3aHa
ca Y30KT, nok je mpyra mocienuiia HaKHaTHO MPHUMCHCHE CHCTEMCKE TPOMOOJIUTHYKE
tepanuje (50 mg TI1A), ycnen pekypentae macusHe IITE. Kao apyru 6e36eqn0cHN Hexo,
npahena je mojaBa cummnromarcke pekypeHtHe IITE u mopramurer. HaBomu ce jenna
pexypentHa IITE, ynyrap 30 nana.

Oga cryauja je mokaszana aa Hwke no3e TIIA npumemene Y30KT, noBoje 1o 3HavajHOT
cmamema JIK/JIK omHOca, y3 HHCKY CTOIMy BEIHUKHX KpBapema, IITO j€ y CKIaaAy ca
paHUjUM HaBOJMMA Ja HIDKE J103€ cucTeMcke TpoMOonuTuuke Tepanuje TIIA mocTmxky
3HAYajHe pe3yJiTare y3 Mamy CTOMy KpBapema [95]. Jlok je y mpeTXoIHUM CTyaujama, Koje
cy ce 6aBmie Y3OKT, mpuMemuBaH MpOTOKON y Tpajamy 12-24 cata, ca yKyImHOM JI030M
TITA 20-24 mg, OPTALYSE PE crymuja mpuMeHnIa je mpoTOKOJI y Tpajamy 2-6 cath, ca
YKYIHO 71030M 4 110 12 mg 1o ,,iimyhHOM Kpuiy*.
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Tabena 11. IIpernexn o6jaBibeHnX cTyauja y kojuma cy manujentu ca [ITE neuenn EKOS metonom

. N MeToe KOpPHIITeHe y
cryamja CTYAMjH (N) 3aK/by4aK
Y30KT ) )
ULTIMA cg ca UFH V30KT kox mamwmjeHara Ca.Cy6MaCI/IBH.0M I[ITE mokazao je cMameme ojiHOCa JK/JIK
(2014) UFH (29) yuytap 24h . V3 To momuio je 10 3HavajHOr ornopaBka cucroine ¢yukuuje JK y rpynu
(30) Y30KT y nopehemy ca xenapuH rpyrnom

Y30KT Y30KT  y30KT cMmamyje aunatanujy K, cmamyje miyhHy XunepTeH3ujy, cMambyje aHaTOMCKO
SEATTLEII 1 MIITE CMUTE  onrepeherme TpoMGoM, # MHHHMH3HpA MHTPaKpPaHU]aJIHO KpBapeme KO MalujeHara ca
(2015) 50 (31) (119) mMacuBHOM u cyomacuBaom [1TE

Harmjenru cy Y30KT ca nuckom no3om TIIA u kpahum nepuonom mnpuMmeHe KoOJIl NalujeHaTa ca

OPTALYSE JECE PREVEH cyomacuBHoM IITE mnobGossmana je ¢ynkumjy K u cmamuna onrepeheme TpomOOM.
(2018) 01 jemsom o 4 3a0eexeHo je jeIHO HHTPAKPaHU]jaIHO KPBAPEHE
pexuma T
[139]

V3OKT — Yampaszsykom onaxwana kamemepcka mpomoonuza, UFH: Unfractionated heparin; M IITE: Macusna niyhna
mpomboembonuja; CM IITE: cyomacusna niyhua mpomboembonuja;, mllA: mxusnu [lnazmunocen Akmusamop;

F9emupu epyne: I'pyna | (4 mg/nayhinom kpuny/2 h); Ipyna |\l (4 mg/nayhinom kpuny /4h); Ipyna N1l (6 mg/nayhnom kpuny /6h);
I'pyna \V (12 mg/nayhinom kpuny/6h);
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Axo Ou 0OBe TpU CTyAH]je, TOCMaTpaIn 00jeIumkbeH0, 0e3 0031pa IITO ce JOHEKIIE Pa3IuKy]y
M0 TPOTOKOJMMA, Tj. MPUMEHEHUM ro3ama TIIA, BUAMMO Ja je MPOCEYHO CMambEHE
onrepehema JIK, 1j ognoca JAK/JIK usnocuino oko 25% (SEATTLE Il u OPTALYSE PE),
1j. 23% (ULTIMA). ULTIMA cryauja nokaszana je CTaTHCTHYKU 3HAYajHHJjE CMAbCH-C
ontepehewa JIK y3 momoh VY3OKT, y ogHocy Ha, HCKJbYYMBO, AHTHUKOATyJIaHTHY
tepanijy. Y ULTIMA crynuju nuje 6mno cmptanx ucxoxa, y SEATTLE Il crynuju Ouna
Cy 4eTHpH CMpTHa ucxona, Tj. 2,7%, a y OPTALYSE PE crymuju, jenan cMpTHU HCXOX
Tj.1%.

[Ipouenar Temkux kpBapewa y cryaujama je: y ULTIMA crynuju Huje Ouio mojaBe
BeNHKHX KpBapewa, y SEATTLE Il ctyauju 6uno je 10%, a y OPTALYSE PE cryauju 4%,
ca nojaBoM jenne UIX (1%). O6jenumeHo mocMaTpaHO yKyIaH Opoj MmainujeHara y oBe
Tpu cryauje 6uo je 277. Kox 19 nanujenara (6,86%) jaBUIo ce BEIHMKO KpBapeme, MpH
4eMy ce KOJ MeT MalujeHara pajuiio o TemkoMm kpapemy (1,44%), a mpeocrana cy Omiia
Cpenme Telika. JaBuiia cy ce jBa uHTpanepedparHa kpBapema (0,72%), anu je camo jeaHo
mupexTHo Be3aHo 3a Y3OKT (0,36%).

Axko cana, o0jeaumeHEe pe3yaTaTe OBE TPU CTY/H]e, YIOPEIUMO ca pe3yJTaThMa Halier
uctpaxkupama, a Tuuy ce Y3OKT rpyme, MoxxeMo KOHCTaTOBaTH cienehe: kaja TOBOPUMO
0 epuKacHOCTH MeTojze, y Hamioj cryauju, oa 32 manujeHta Y3OKT rpyme, Huje 6mio
HUJETHOT TAaIlMjeHTa ca JCKOMIICH3aIlMjOM WJIHW CMPTHHM HCX0J0M TokoMm 30 maHa of
noyeTka Tepanuje. C apyre cTpaHe, y TpU BEIUKE CTyauje, eUKACHOCT METOJIe MCKa3aHa
je kpo3 mporeHaT penykije ontepehema JIK, ogqnocHo cmamema JIK/JIK ogHOCca, u oHO
je 25% y nBe on Tpu crynuje, 1j. 23% y tpehoj. Y namoj u ULTIMA crynuju Huje 6miio
rojaBe JEKOMIICH3aIMje U CMPTHUX Hcxona, a0k je y SEATTLE Il crtymuju mponenar
CMpPTHHUX Hcxona 6uo 2,7%, ay OPTALYSE PE ctyauju 1%.

Kanma roBopumo o BenmukuMm KpBapewuMma, y Hamoj Y3OKT rpynmu mmanu cMo cemam
€nun30/1a KpBapemwa, koje ce mo 1STH kputepujymuma MOTY CBPCTATH y BEIUKA, IIITO YHHU
BHucokux 21,9%. Anu ako ©Mamo y BUAY, J1a je IIeCT KpBapema 13 OBE TpyIe, KpBapeme Ha
MECTy MyHKIH]e, U Ja c€ TO MOXKJ]a MOKE€ JIEIMMUYHO MIPUIIKCATA TOME J1a j€ Y OBOj IPYIH
Ouna Hajuemha ymotpeba anTukoarymantHe tepanuje (53,1%), oHza yCIIOBHO MOKEMO
TOBOPUTH O camo jenHoM BenukoM kpBapewy y Y3OKT rpynu, mpu uemy ce paauiio o
raCTPOMHTECTUHAIIHOM KpBapemwy, LITO npeacrassba 3,13% ynopeauso ca 6,86% Benukux
KpBapema, ako 00jeIUIEHO MocMaTpaMo Tpu BelHKe cryauje. Takohe, y Hamioj rpymu
HUje OWJIO HUjeJHOT HHTpalepeOpaTHOr KpBapema, HITO je Y CKIaay ca caMoO jeIHHM
uHTpauepedpannumM kpeapemeM (0,36%), koje je 3abenekeHo y TpH CTyauje.

OnHo mTo ce Hamehe kao 3akJbyuyak, rmocmarpajyhum Hamy cryaujy (roBopehu camo o
Y3O0KT rpynu) u Tpu Haj3HauajHHUje AOcajalllbe CTyauje, koje cy ce 6aBune Y3OKT, To
je la CMO M MU JIOKa3aJld Jia ce paJy 0 METOJH, KOja je Ha MPBOM MecTy edukacHa. Mako
ce paamio o xeMoauHaMcku Hajontepehenujum nanujentuma (Hajsehu CITJIK je 6uo xox
nanujenara seuennx Y30KT (60,50+£17,68 mmHgQ)), Huje 60 HUjeqHOT MalMjeHTa ca
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JCKOMIICH3aI[MjOM WJIA CMPTHUM HCX0J0M TokoMm 30 maHa oJ moueTKa Tepamwje, IITo je
CTaTUCTHYKHU 3HAYAJHO y OJHOCY HA PE3yNTaT OCTAJIMX IpyIa.

Jpyro, mokazaim cMo 06e30€THOCT METOJIe, aKO CE UMa y BH]Ty 110jaBa BEIMKUX KPBAPCHA
(1 TUT kpBapeme, O3 mojaBe HAPOYUTO OMACHUX, HHTpAICPEOPATHIX KpBapeHha).

JlBa, Hamra, Tepamujcka MpoToKosia, cnopu TIIA CcHCTEMCKM TPOTOKON M CHUCTEMCKa
nHpYy3Mja CTPEeNTOKHHA3e, MPUMAAajy CHUCTEMCKOj TpomOonutnukoj Tepanuju. LlTo ce
THYE CHUCTEMCKE TPOMOOJIMTHYKE Tepaluje, HheHa je NMpPUMEHa U Jiajbe KOHTPOBEp3HA, U
nopen npernopyka ESC 3a Tperman nanujenara ceperanux y Intermediate High risk rpymy.
VY perpocnektuBHOj cTyauju Kanter u capagauiu, k0ja je ooyxsaruia 312 nanujeHara us
MeT CTy/Auja, Koje cy ce 6aBuiie TpomoOoautuykoMm TepanujoM y IITE, mpu uemy ce panumo
0 MAaIjeHTUMa, JIeYeHUM Yy KIMHU4YKuM nentpuma y CAJl, Kanaau n Utanuju, xoa xojux
je Ha nep¢y3uoHoM ckeHy unu anruorpadeku norsphen IITE, npouenar UIX ynyrap 14
naHa oJa TpombOonuTuuke Tepanuje 6uo je 1,9% (6/312), npu uemy cy nse MIX ox
OTIMCAHUX IIECT, 3aBpmuie garanHo. 47 mamujerara je nooujaro TIIA 50-90 mg 2-6 carw,
142 manujenta cy pobujana TIIA 100 mg 2 cara, 60 manujenara go6uio je TITA 0,6 mg/kg
y 6onaycy, 23 narujenta gooujaigo je Urokinase 4400 U/Kg, xao Gosryc mpaheHno uctom
7030M J10 24 cara, u Ha Kpajy 46 manujeHara, gooujano je Urokinase 3 MuinoHa jeTuHHIIA
2 cara [140].

OBMM TIHTameM ce 0aBu U o6umHa PEITHO crymmja, koja je nmana 3a musb nopeheme
edeKkTa CHCTeMCKE TpPOMOOJIUTHYKE Teparuje, KOMOWMHOBAHE ca aHTUKOAryJIaHTHOM
TepamnujoM, y OJHOCY Ha, WCKJbYYMBO, aHTHKOAryJaHTHY Tepanujy. CrnpoBeleHa je Kao
paHIOMHU30BaHa, JBOCTPYKO Clienia CTyauja, y mepuomy HoBemOap 2007 - jym 2012.
roauHe, y 76 rpamosa, y 13 napxkaBa. O0yxBarmia je 1005 manujenara, oa xojux je 506
MOJBPrHYTO Tepanuju TeHekTernazom u UFH, a 499 je mpummio mnarne6o u UFH. Paguno
ce o mamujeHTMMa ca motBpheHom akyrHoM IITE, Ha OCHOBY MO3WUTHBHHUX CHUMIITOMA
yHa3an 15 nana u onrepehemem JIK motBphene exokapauorpadceku win MSCT Hanazom.

[TanmjeHTH KOjH Cy MPUMAaJIU TEHEKTeI1a3y MPUMUIIN CYy jelaH U.B. 00Jyc TeHeKTeruiase (y
Tpajamy o1 5 1o 10 cekynau), no3e y pacrony 30 mo 50 mg, npriiaroheHo TeaecHOj MacH.
Jlo3a xemapuHa je mpwiarohena, tako na aPTT 6yae 2 no 2,5 myra Behe y oJHOCY Ha
HOpMaJIaH HUBO.

[Ipumapuu wucxon, koju je mpaheH, jecTe CMPT WIM XEMOJMHAMCKa JEKOMIIEH3allnja
ynytap 7 ngana. besOeaHocHu wucxona, koju je mpaheH, OMO je HCXEMHJCKH WIIH
XEMOPAarujcKu MOXIaHU YAap, T€ EKCTPAaKpaHWjaJIHO KpBapeme (TCIIKO WU CPEIbe
TENIKO) yHyTap 7 naHa, npema ISTH kputepujymuma.

IIpoceuna crapoct nauujeHara Omna je 66,5 roauHa, y rpynu ca Tpombonusom, u 65,8
rojauHa y mianebo rpynu. 47,8% OwiM cy Mymikapiu, y Tpynu ca Tpomoonusom, a 46,3%
y Tiaie6o rpymnu.

8 Pulmonary Embolism Thrombolysis
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[Tpumapau ucxon (CMpPT WM TOjaBa XEMOJMHAMCKE JIEKOMIICH3AlM]je) M0jaBUa e KOJ
2,6% narujenara (13) y TeHekreruiaza rpynu, y nopehemy ca 5,6% mnanujenara (28), y
iane0o rpymu, WTo MpeacTaB/ba CTATUCTHYKY 3HauyajHy pasnuky (p=0,02). be3denHocHu
MCXO/JI, BEJIUKO KPBapeme yHyTap cefaM Jana, npema ISTH KpuTepujymMmuMa, perucTpoBaHO
je xox 11,5% mnanmjenara (58) y teHekreriaza rpynu u koa 2,4% manujenara (12) y
mwiane6o rpynu. Ox Tora, BEIMKO EKCTPaKpaHHjaJTHO KpBapeme, jaBmwio ce kox 6,3%
nanujerra (32) y teHekreruiaza rpymu, u kon 1,2% (6) y mane6o rpynu. YkymHo 12
nanujeHaTa, y TeHEKTeIula3a I'pyNH, UMalo je MOXKIaHW yaap, ox dera 10 mamujeHara
XEMOPArujCKu, IITO YMHU CTaTUCTHYKU 3HaudajHy paznuky (p=0,003). Ca mpyre crpane
PErucTpOBaH je caMO jelaH MOKIaHH ylap, KOJI jeHOT MalMjeHTa y 1uiamnedo rpymu, u To
xeMmoparujcku [87].

Haxne, PEITHO crynuja je moka3ana na yrmorpeda TpOMOOJIUTHYKE Teparuje JOBOIH JIO
3HAYajHOT CMameHha CMPTHOT HMCXOJa, OJJHOCHO T0jaB€ XEMOJMHAMCKE JIEKOMIICH3aIlr]je
(2,6%), y mopehemy ca UCKJbYUYHBO aHTUKOAryJaHTHOM TeparnujoM (5,6%), anu a y ucto
BpeMe yrnoTpeda TpoOMOOTUTHYKE Tepalnuje JOBOJM 0 3HAYajHE M0jaBe MHTpalepedpaiHe
xemoparuje (2,0%, nacopam 0,2% y rutanebo Tpymu), W BEIUKUX E€KCTpaKpaHUjaIHUX
KpBapema (6,3%, Hactipam 1,2% y trane6o rpymu). Osaj nporenatr ICH ox 2.0%, ckopo
je uaentuuan ca mporearom 1,9%, us cryauje Kanter u capaauuiu [140].

O6umHa MeTa aHaJM3a Koja ce 0aBU CHCTEMCKOM TPOMOOJUTHIKOM TEPANHUjOM y aKyTHO]
IITE, o6jaBmena je y European Heart Journal, mox nasuBom Systemic thrombolytic
therapy for acute pulmonary embolism: a systematic review and meta-analysis ox crpane
C Marti u capaguuka [130]. Ona je obyxBaruia 15 cryauja, ca ykynuo 2057 narujeHara.

VY cBux 15 crymuja Genexena je 30-mueBHa ykymHa cmptHoct (all-cause mortality). V
Ipylnu ca TPOMOOJIM30M MOPTAIUTET je u3HOocHO 2,3% (24/1033), a y KOHTPOIHO] IPYMIH
3.9% (40/1024), Tako na je TpoMOOIUTHYKA Teparnyja MoBe3aHa ca 3Ha4ajHUM CMambemheM
30-mueBne ykymae cmptaocta (all-cause mortality) (p=0,03). Ilpu Tome ananm3a
MOJATpyNa TPOMOOJMTHYKOT pekuMma (u3Mmely anreruiase, TEHEKTeIUia3e WIM CTapUjuX
TPOMOOJUTHKA) HU]E TI0OKa3aJla CTATUCTUYKH 3HAYAJHY PA3JIUKY.

IITE mopranurer je G6enexen y 13 crymmja [47, 86, 89, 124, 126, 127, 141-147] xoje cy
obyxsatuie 1776 namujeHata, u uzHocuo je 0,65% (6/890), y rpynu ca TpoMOOIU30M,
onHocHo 3,0% (27/886) y KOHTpOJHOj TpylH, Tako Ja je TPOMOOJHMTHYKA Tepamuja
MOBE3aHa ca 3HAYajHUM CMambelheM CMPTHOCTH, y3pOoKoBaHe IIyhHOM TpomOoemMboinjomM
(Pulmory Embolism cause mortality) (p<0,001). Ananusza moarpyma TpoMOOJMTHYKOT
peKHMa, HUje MOoKa3ana CTATUCTHYKY 3HAYAJHY Pa3IIuKy.

Benuko kpBapewe (mpema I[STH kputepujymMHMa) Kao KOMIUIMKaiuja, npaheHo je y 12
crynmja (1935 mauwmjenta), u 3abenexeno je y 9,9% cnydajeBa (96/974) y rpynu ca
tpombommzoM u 3,6% (35/961) y koHTponHoj rpynu. TpombonuThyka Tepanuja je
MOBE3aHa ca 3Ha4YajHUM MoBehameM pu3HKa o] Benukor kpBapema (P<0,0001), a ananuza
MOArpyIa TPOMOOJIUTHYKOT PeXUMa, M0Ka3aja je MambH PU3HK O] BEJIMKOT KpBapema KOJ
Tepanyje anreruiazoM y nopehemy ca TeHekrernazoMm. MHTpanepebpaiHo uian (artaiHo
KpBapemwe npujaBbeHo je y 12 cryauja ca 1864 mauujeHta, u uHUMAeHua je ouna 1,7%
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(16/933) y tpomboautnukoj rpynu u 0,3% (3/931) y kouTposiHOj rpynu. Buaumo na je
TPOMOOJIUTHYKA Tepanuja IOBE3aHa ca 3HAa4yajHUM MoBehameM pH3HKa O] BEJIHUKOT
kpBapewa (p=0,008). Ananuza noarpymna TpOMOOJIMTHYKOT PEXHMa, TMOKa3alia je Mambu
pU3UK o WHTparepeOpamHor win ¢aTagHOT KpBapema y CTyaujamMa ca alTeIuiazoM y
nopehemy ca TEHEKTeIUIa30M.

[Ipema TOMe, TOKa3W W YUECHUIIC U3 10 Caja Haj3HAYAJHUJUX PAHIOMHU30BAHUX CTYAH]a
yKa3yjy Ha TO J1a TPOMOOJMTHYKA Tepanuja 3Ha4ajHO CMambyje MOPTAIUTET NalujeHara ca
IITE. Haxko je mporeHa Ja IpUMEHa TPOMOOIU3e PEeIyKyje YKymHH MopTamuteT 3a 41%,
OeHeduT Tepamuje ce Mopa TOocMaTpaTh y CBETIY puU3UKa OJ KpBapema. lIporeHar
BEJIMKUX KpBapemwa U3 oBe oOMMHE Mera aHanuse (9,9%) je Beoma ciMyaH MPOLEHTY U3
crymija Wan u capaauuim (9,1%) [148] u Dong u capaauuim (10,4%) [149]. dakie moxe
Ce 3aKJbY4YMTH Ja TpoMOOJMTHYKA Teparuja 3HayajHo cMmasbyje IITE mopramurert, anu je
MOBE€3aHa ca 3HayajHUM NoBehameM MpolleHTa GaTaaHuX, UHTPaKpaHU]aTHUX U BEIUKHX
KpBapema.

Pesynrtate oBux cTymuja, koje ce 6aBe CUCTEMCKOM TPOMOOJIUTHYKOM TE€PATHjOM, MOKEMO
YIOpEeAUIIN ca pe3yaTaTuMa Halller UcTpakuBama. Bennko kpBapemwe (aeduHucano npema
ISTH xpurepujymmuma) 3abenexwmm cmo y 15,8% ciydajeBa, y rpymu ca ciopuMm TIIA
CHUCTEMCKHUM IPOTOKOJIOM, OJJHOCHO 15,9% ciydajeBa y Tpynu ca CUCTEMCKOM UH(QY3HjOM
crpentoknnase. Y PEITHO crymuju Taj mpouenar je memro mamu (11,5%), nok je y
BEJIMKOj M€Ta aHaJIN3U O K0joj cMo roBopmin 9,9%. MIIX kao Hajrexu o0IUK KpBapema,
3abenexunn cMo y 5,2% cnydajeBa y rpynu ca cnopuM TIIA cucTeMCKUM MPOTOKOJIOM,
nok Huje O6mmo UMIIX y rpymu ca cucrtemckom mHby3ujoM crpentokuHase. ¥ PEITHO
crymju npoueHar MIX je 2,0%, nok je y Benukoj meta aHamusu 1,7%. Cnuuan je u
nporeHat y cryauju Kanter u capagaumu. 1,9%. CMpTHH BCXOJ M TEKOMIIEH3aIHja, Kao
HenoBoJbHU ucxod, y PEITHO crymuju je 2,6%, a mpubnukaH je U y BEJIMKO] MeTa
anamsu 2,3%. CKopo WAEHTHYAH MPOIICHAT j€ 3a0eJIe)KEH U Yy HAIllO] CTYIUjH, Y TPYIH ca
copuM TIIA cucreMckuM MpoTokosioM 2,6%, A0K je y TPy ca CUCTEMCKOM UH(Y3HjoM
CTpeINTOKMHA3e, Taj mpoieHat Behu, u usHocu 18,6%.
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6. 3BAKJbYULIU

Ha ocHoBy pesynrara kKoju Cy JOOWjEHH y HAIOj CTyIWjU, KaOo M JO caja
00jaBJbEHHX OJIATAKa U3 JIUTEPATYpPE, U3BEICHU Cy cieaehn 3aKIby4dIiu:

o Yurpa3BykoMm onakmiaHa karerepcka Tpombommsa (Y3OKT) je 06eszbemna 3a
NpUMeHy, KojJ mauMjeHata ca IuiyhHom  Tpomboembosnjom  (IITE)
MHTEPMEIUjapHO BUCOKOT PU3HKA.

o IlocmaTpajyhu pesynrare yKYIMHOT TpEXHBJbaBamba M TI0jaBE XEMOJUHAMCKE
JeKoMITeH3alje, ko nanujernara tperupanux Y30OKT um koja marmujeHara Koj
Kojux je nmpuMmewmeH Crnopu TIIA cucTeMCcKu MpOTOKOJ, MOCTUTHYTU Cy HajOOJbH
pesynratu, pu 4yemy cy mnarujeHtd tpetupanu Y3OKT, Ounm xemMoauHAMCKU
HajonTepeheHuju.

o Ilocmatpajyhu  pesydaTaTe  NpexuBJhaBamka W ITI0jaB€  XEMOJWHAMCKeE
neKoMIieH3aiuje  y3pokoBanux camo IITE, moHoBO cy Kkox manujeHara
tpetupannx Y3OKT um Cnopum TIIA CcHCTEMCKUM MPOTOKOJIOM MOCTUTHYTH
Haj0O0JBH PE3YJTATH.

o 3axBajbyjyhm 4YHMECHUIIM J1a Cc€ paau O eHaoBackymapHoj Mmeromad, Y3OKT
omoryhaBa mpuMEHY MamHMX 1032 TPOMOOIMTHUKHX cpeactaBa (25 mg y
nopehewy ca 50 mg cnopum TIIA CHCTEMCKUM MPOTOKOJOM) C 003MpPOM Ja ce
TPOMOOJIUTHK AIUIUKYje JIOKAJTHO, & HE CUCTEMCKHU.

o KoMOuHaiujoM JiokajiHe HpUMEHEe TPOMOOJIMTHKA U Mame AaIuIMKOBaHe /03¢
CMamyje ce MPOLEHAT KOMIUIMKAIHja TPOMOOJIUTHYKE Teparije, pe CBera Texa
KpBapema, a MOCeOHO HAjTeKW OOJHMK TEIIKUX KpBapema, HWHTpalepeOpaHa
xemoparuja (MLX). KpBapemwa koja cy 3a0enexeHa y Halem paay cy Inpe cBera
JIOKAJTHOT KapakTepa (Ha MecTy MyHKIH]e).

o OBo ucTpaxkuBame npyxa gonpuHoc pazmarpamy Y3OKT, kao eHoBacKyIapHOT
TpermaHa nanujeHata ca IITE, uarepmenujapHor pusuka, y3 jJajba HEONXOJHA
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nopehema ca ocrasuM MeToJaMa JAUPEKTHE TPaHCKATETEpCKe TpoMOoIu3e u
MEXaHUYKe TPOMOEKTOMHU]e
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Beorpag, 2011 —2015.

Jlexap cniermjarmicta Ha MHCTHTYTY 32 pamronoryjy, BojHomemmimacka akaaemuija, beorpan, 2015 —
JlaHac

Havenmnnk Opeberba 32 MHTEPBEHTHY BacKyllapHy paadoiiordjy, VIHCTUTYT 3a pajiosiorHjy,
BojaomemmHcka akanemuja, beorpan, 2019 — nanac

5. PABHO

Unas je yapyxema:

KapaunoBackynapHo ¥ HHTEPBEHTHO paauoiioniko yapyxeme EBpomne - CIRSE
JpymtBo naTepBeHTHHX paauosiora Cpouje — JIMPC / SIRS

Cprcko nekapcko apymTBo — Paguonomnika cexiuja - CJI

EBporicko yapyxeme paauoiora - ESR

Yapyxkeme panuoisiora Cpouje — YPC

6. YCABPIIIABAIbA

HT mxona - Hopu Can,2013;

[Ipouenype MutepBenTHE Heypopanuonoruje - Epianren, Hemauka, 2017.
[Ipouenype MutepBenTHe Heypopaauonoruje - Ecen, Hemauka, 2018.
Emb6omu3anuja npocrate — Munano, Uranuja, 2018.

PeBackynapu3zaiyja MHTpakpaHHjaIHUX KPBHUX cynoBa - Pura, Jleronuja, 2018.
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ABSTRACT ARTICLE HISTORY
Background: S ic thrombolytic th is not rec ded for patients with intermedi-  Received 21 February 2019
ate-risk pdmonary embolism (PE) because of major bleeding and intracranial bleeding over-  Revised 4 July 2019
comes the benefit of reperfusion. Accepted 16 July 2019

Patients and methods: A total of 342 PE patients with intermediate-risk PE from the multicen- KEYWORDS
ter Sefb(an PE reqgistry were involved in the study. Of this group, 227 were not treated with pul
|ati 1 ok Ty monary embolismy;
(an only), 91 were treated with cor 'sis pro- d assisted
toco!s at the dlscretlon of (helf physicians and 24 patients were treated wlm | hrombolysis; mortal-
catheter thrombolysis (USACT) with the EKOS® All d with USACI' had at ity bleeding
least one factor which is associated with an increased risk of | bleeding. Other patient characteris-
tics were similar across the treatment groups. All-cause and PE-related mortality at 30 days and
rate of major bleeding at 7 days were the main efficacy and safety outcomes of the study.
Results: The 30-day all-cause mortality were 11.5% versus 17.6% versus 0.0% for no reperfusion,
conventional thrombolysis protocols and USACT groups (p = 0.056), respectively. The difference
between the rate of 30-day PE-related mortality was in a favour of EKOS and no reperfusion
compare to conventional protocols (0.0% vs. 35% vs. 11.0%, p=0.013, respectively). Major
bleeding at 7 days, was presented in 1.8% versus 7.7% versus 8.0% (p = 0.021) in no reperfusion,
conventional thrombolysis and USACT groups with no intracranial bleeding.
Conclusion: In the patients with intermediate-risk PE and at least one bleeding factor USACT
could be an alf i to anticoagulant therapy only and ¢ i
lytic protocols.

Introduction some factors which make patient susceptible for
haemorrhage are clear, such as advanced age, recent
surgery or trauma, previous bleeding, use of some
drugs, severe renal and liver failure and previous
stroke [5]. The use of full-dose thrombolytic therapy in

The specific treatment of pulmonary embolism (PE)
depends on the risk of death due to PE and the risk is
high in patients who present with shock and also
those with severe right ventricular dysfunction who
are still normotensive but near to hemodynamic col- patients with these risk factors carries a substantial
lapse [1,2]. Systemic thrombolysis is a straightforward risk of major and even fatal bleeding [3-5]. Catheter-
treatment option for these high-risk patients, however, ~ Dased thrombolysis enables efficient thrombus lysis
the balance between the benefit of achieving reperfu-  and lung reperfusion with a reduced dose of thrombo-
sion and risk of bleeding is on the side of harm if  lytic and therefore a lower risk of bleeding [6,7]. There
patients are stable or if the patient has an increased  are a number of studies showing efficacy and safety
bleeding risk [3,4]. The bleeding risk must therefore be ~ of catheter based thrombolysis, but randomized com-
estimated in advance of the decision of what kind of  parisons between systemic and local lysis, especially in
treatment should be applied. Although there are no  patients with high bleeding risk, in intermediate or
standardized methods for estimating bleeding risk,  high-risk PE are lacking [6-8]. The majority of patients
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with high-risk PE unfortunately cannot wait for pro-
longed catheter lysis. For those patients, faster, high-
dose systemic protocols (in the absence of increased
bleeding risk) or percutaneous mechanical thrombec-
tomy or surgery in those with high-bleeding risk, are
the best options to achieve reperfusion [1,2,9].
However, patients with intermediate-high risk PE who
are presented with poor predictive signs, or who do
not respond well to anticoagulation alone, are candi-
dates to catheter-based thrombolysis, especially if they
have factors which are associated with increased
bleeding risk [1,2,9]. Ultrasound facilitated thromboly-
sis results in greater penetration of thrombolytic drug
into the thrombus and may also allow further
decrease of the time to achieve reperfusion and lessen
the dose of thrombolytic drug [10].

As shown in several retrospective trials, one pro-
spective single arm trial and one randomised trial,
there is no doubt that ultrasound assisted thromboly-
sis in intermediate and some high-risk PE patients
facilitated the lysis of thrombus and accelerated the
recovery of right ventricular function [6-8,11,12]).
However, it is not clear if this therapy should be the
first option for all intermediate-high and some high-
risk PE patients and its role in the treatment of PE is
yet to be determined. Suitable candidates for this
treatment are those with intermediate-high risk PE or
high-risk PE with increased risk of bleeding and also
patients with older PE (subacute PE with symptom
lasting from 7-30 days) who may therefore be unsuit-
able for conventional systemic thrombolysis.

The aim of this study was to compare the efficacy
and safety of ultrasound-assisted thrombolysis to no
reperfusion and conventional systemic thrombolysis in
intermediate-risk PE patients from the multicenter
Serbian PE registry.

Patients and methods

This study is a multi-center, observational, retrospect-
ive study including a total of 342 intermediate-risk PE
patients out of 653 patients form the Serbian PE regis-
try. Patients were treated during the period from
January 2012 to March 2018. The EKOS (USACT) pro-
gramme started in November 2013. The study includes
patients from six medical centres from the territory of
Serbia and Bosnia and Herzegovina—Military Medical
Academy Belgrade, Serbia; CBC Zvezdara Belgrade,
Serbia; Clinic for Lung Diseases, UCC Vojvodina,
Sremska Kamenica, Srbija; UCC Nis, Serbia; UCC
Kragujevac, Serbia; and KCC Banja Luka, Bosnia and
Herzegovina. The Review Boards of each institution
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gave their approval for using data and publishing the
results of the investigations from the registry.

The patients cohort was identified as intermediate-
risk PE due to the presence of right ventricular
dysfunction at presentation diagnosed either by trans-
thoracic echocardiography (right ventricle diameter at
diastole just beneath the tricuspid annulus >3cm or
right ventricle systolic pressure (RVSP) >40 mmHg or
the presence of McConnell sign) or multi-detector
computed tomography pulmonary angiography (right
ventricle/left ventricle diameter in diastole beneath
the tricuspid annulus >1.0) at admission.

Twenty-four patients were treated with ultrasound-
assisted thrombolysis using the EKOS system (EKOS
Corporation, BTG International group company) in two
institutions (Military medical academy, Institute of
Pulmonary Diseases Vojvodina) using 1-2mg of alte-
plase per hour with a dose range of 12-50mg. The
higher doses were used in patients with longer dur-
ation of PE symptoms, higher thrombus burden and
younger age. The main indication for the use of
USACT in patients with intermediate-high risk PE was
the presence of at least one factor which can be asso-
ciated to bleeding. The factors considered to be asso-
ciated with increased bleeding were recent surgery
(less than three weeks), previous spontaneous, clinic-
ally significant major bleeding, chronic use of drugs
which can cause bleeding (antiplatelet drugs, oral anti-
coagulants, non-steroid anti-inflammatory drugs and
cytotoxic drugs), anaemia, age above 75 years and
severe renal failure (glomerular filtration rate <30mL/
min). A cohort of 91 patients were treated either by
conventional thrombolysis therapy (alteplase 100 mg
intravenously for two hours, or alteplase 0.6mg/kg
intravenously for 15minutes or with streptokinase
100.000 U/hour for 12-24 hours) and the remaining 227
patients were not treated with reperfusion therapy. The
decision of applying systemic thrombolysis was at the
discretion of physicians in charge.

All subgroups received a bolus of unfractionated
heparin at admission and further therapy was either
24 hours of continuous unfractionated heparin infusion
with activated partial thromboplastic time monitoring
or the use of low-molecular weight heparin at thera-
peutic doses. Almost 40% of patients were on novel
oral anticoagulant drugs (e.g. Factor Xa inhibitors) at
discharge, 45.5% were discharged with vitamin K
antagonist and 9.3% of patients discharged on low-
molecular heparins for home treatment. Intra-hospital
all-cause mortality rate was 12.3%, PE-related mortality
was 53% and the incidence of major bleeding at 6
days was 5.3% for the entire cohort.



The main efficacy end-points within the study were
90-day all-cause and PE-related mortality and the
safety endpoint was major bleeding at 7 days accord-
ing to International Society of Thrombosis and
Hemostasis criteria [13].

Pre-procedure PE verification was based on MDCT
PA (Image 1A) that was performed on 64-slice Toshiba
MDCT (field of view: 35cm, section thickness: 1 mm,
contrast material volume: 70 mL, and contrast material
injection rate: 4mL/s).

Interventions were performed in the angio-lab.
Transfemoral or transjugular approaches were used
and placement of a 6F sheath (Merit Medical) was car-
ried out with a Seldinger technique. Then with the
150mm, 0.035 in guide wire and 5F pigtail catheter
(Cordis) as a support wire, we passed through right
atrium and the right ventricle to enter the pulmonary
trunk and its primary branches. Subsequently, with the
help of a diagnostic pigtail catheter, pulmonary angi-
ography was performed where the reduction of pul-
monary vascular function could be determined. Then
over the guidewire we placed the EKOS Intelligent
Drug Delivery Catheter (IDDC), in the desired branch
of the pulmonary artery. The guidewire was removed
and replaced with the EKOS microsonic device (MSD),
an array of piezo-electric ultrasound transducers. The
patient was then transferred to the Department of
Emergency Medicine to be monitored whilst the treat-
ment continued.

Statistics

The complete statistical analysis of data was per-
formed using the statistical software package IBM
SPSS 20.0 (SPSS Inc., Chicago, IL, USA). Categorical var-
iables were presented as frequencies. Chi-square test
was used for analysing the significance of differences
of categorical variables. Continuous variables were
presented as means and standard deviation or median
with inter quartile range (IQR) according to variable
distribution. Three groups were compared using
Kruskal-Wallis test (nonparametric test for independent
samples because of big difference between the num-
bers of subjects in the three groups). Distribution of
normality was tested using the Kolmogorov-Smirnov
test. Overall survival estimates were calculated using
the Kaplan-Meier method, and log-rank (Mantel-Cox)
test was used to assess differences between the three
therapeutic groups. All analyses were estimated at the
p < 0.05 level of statistical significance.
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Results

The study involved a total number of 342 patients
with intermediate-risk PE, divided into three groups
based on the therapeutic protocol: no reperfusion
group—227 (66.4%), conventional thrombolysis proto-
cols—91 (26.6%) and USACT—24 (7.0%) patients.

The basic characteristics of the patients are pre-
sented in Table 1. Patients in the no reperfusion group
were older by 4-7 years compared to the other two
groups of patients. No significant difference was found
in relation to gender of patients among these three
therapeutic groups. The group that received no reper-
fusion had the lowest number of obese patients and
active smokers. However, the majority of the patient
characteristics were similar between groups.

Systolic blood pressure at admission was on average
7-10 mmHg higher in the USACT and no reperfusion
group compared to the group treated with conventional
thrombolysis protocols (Table 1). Cardiac troponin blood
concentrations were lowest in no reperfusion group and
significantly higher in both groups treated with thromb-
olysis. Glomerular filtration rate was also significantly
higher in USACT group compare to other two groups
but the number of patients with severely depressed
renal function (lower than 30 mL/min) was very low in
all three groups. There was no statistically significant dif-
ference between the three analyzed groups for plasma
BNP concentration, arterial oxygen partial pressure,
haemoglobin blood level and leukocyte count.

Patients treated with EKOS had an average 6 mmHg
and 10mmHg higher RVSP on admission compared to
the no reperfusion and conventional thrombolysis
therapy groups, respectively.

Most patients in the group receiving no reperfusion
had a PESI score above zero (82.9%). while that pro-
portion was statistically significantly lower in patients
in USACT group (58.3%) (Table 1).

The distribution of factors associated with bleeding
across all three groups is presented in Table 2. Patients
in the no reperfusion group had significantly higher fre-
quency of patients older than 75 years compared to
other two groups. Patients treated with USACT had the
significantly higher frequency of patients with prior
bleeding and with the chronic use of drugs which can
be associated to bleeding. There were no patients with
severe renal dysfunction in the USACT group.

All cause and PE-related mortality at 30 days

The difference in 30-day all-cause mortality almost
achieved a statistically significant difference of 17.5%
versus 11.5% versus 0.0% (log rank p=0.056) when

94



4 @ 1. SEKULIC ET AL

Table 1. Clinical characteristics of the patients according to thromboembolic therapy.

No reperfusion (n = 227) Classic thrombolysis (n = 91) EKOS (n=24) P

Age (years}* 6632139 623%153 59.2+100 oo
Gender: male/female” 117 (52)/110 (48) 45 (49)/46 (51) 16 (67)/8 (33) 03132
PESI; >0/0° 179 (83)/37 (17) 62 (78)/18 (22) 14 (58Y10 (42) 0.0152
Smoking: no/yes/ex® 138 (66)/45 (22)/25 (12) 72 (85)110 (123 (3) 15 (68)/6 (27)/1 (S) 0.0182
Malignancy: yes/no® 193 (85)/34 (15) 82 (90149 (10) 22 (92/2 (8) 03582
Deep ve‘r:’ thrombosis: 84 (37141 (63) 43 (48)/47 (52) 14 {58)/10 (42) 0.0532

yes/no
BMI: <25/25-29.99/> 30" 100 (52)/53 (27)/41 (21) 26 (32)/30 {38)/24 (30) 6 (27110 (46)/6 (27) 00212
Peripheral artery disease: 195 (86)/32 (14) 79 (87)12 (13) 19 (79)/5 (21) 06272

nolyes
Type 2 diabetes: no/yes” 174 (77)/52 (23) 73 (80)/18 (20) 22 (92)/2 (8) 0.2302
Coronary disease: yes/no® 34 (15)/193 (85) 11 (12)/80 (88) 2 (8)/22 (92) 05782
Stroke: no/yes” 208 (92)/19 (8) 87 {96)/4 (4) 21 (88)/3 (12) 03102
Bleeding: nofyes/yes in the 212 (95)/5 (077 3) 81 (90)/3 (36 (7 20 (83)/3 (13)1 (4) 0.0532

last month
Anaemia: m:lzesb 154 (76)/48 (24) 51 (65)/28 (35) 17 (7177 (29) 0.1382
COPD: no/ye: 194 (85)/33 (15) 83 (91)/8 (9) 23 (96)/1 (4) 0.1682
Chronic heart failure: no/yes” 178 (78)/49 (22) 82 (90)/9 {10) 22 (92)/2 (8) 0.0222
Duration of PE symptoms 148 (70)/65 (30) 64 (80)/16 (20) 14 (58/10 (42) 0.196

more than 7 days before

hospitalisation no/yes
SO, <90% or P20, 104 (69)/47 (31) 48 (64)/27 (38) 16 (67)/8 (33) 0.7622

<55 mmHg: no/yes”
Heart rate” 1023223 103.0+184 983+ 213 06261
Systolic blood pressure® 1284250 12101181 1319£243 o021
RvsP* 505168 546=168 60.8+195 0.0081
BNP pg/mL* 1623 (77.2-387.8) 184.3 (108.0-500.0) 176.0 (109.6-232.0) 08823
BNP >100: no/yes” 32 (32)/68 (68) 14 (2154 (79) 4 (17)/19 (83) 0.1522
<Tnl ng/mL 0.1 (0.0-02) 0.2 (0.0-0.6) 0.2 (0.0-0.6) 0.021
GFR* 66.0 (46.7-92.0) 66.0 (45.0-96.0) 930 (82.2-107.7) 0.0023
GFR: <60/>60 mL/min® 92 (40)/135 (60) 32 (35)/59 (65) 3 (1221 (88) 00232
GFR: <30/>30 mL/min 204 (90)/23 {10) 84 (92y7 (8) 24 (100)/0 (0) 0227
Leukacyte count x 10° 103 (8.0-133) 10.9 (89-135) 86 (68-124) 0.0593
Haemoglobin® 132.0 (119.7-147.0) 130.0 (111.0-144.0) 140.5 (117.0-1582) 0.1383

RVSP: right ventncular systolic pressure; GFR: _glomemlar filtration rate — creatinine clearance (mL/min}; BNP: B-type natriuretic peptide; BMI: body mass

index; COPD: chronic obstructive pulmonary disease; SO,: oxygen

“Mean = standard deviation.
“Number (36).
“Median (IQR).

Table 2. Factors associated with bleeding across the three
treatment groups.

No Classic
thrombolysis, protocols, USACT,

Risk factors for bleeding n=227 n=71 n=24 p
Age more than 75 70 (31) 21 (B3) 2(8 0.037
Surgery less than 3 weeks 36 (16) 15(16) 7029 0253
History of clinicaily 14 (6) o) 5@ 0032

significant

haemorrhagic events
Aspirin or any other 59 (26) 29(32) 7)) <0001

medicine that can lead

to bleeding
Anaemia 54 (24) 31(34) 7129 0189
GFR <30 mL/min 23 (10) 7 (8) 0 (0) 0.227
Number (%).

comparing conventional thrombolysis to no reperfu-
sion and USACT group, respectively (Table 3). The 30-
day pulmonary-related death was significantly lower in
patients receiving no reperfusion and the USACT
group when compared to conventional thrombolysis
(3.5% vs. 0.0% vs. 11.0%; p = 0.013, respectively).

Pa0,: partial p

of oxygen.

Analyzing the rate of all bleeding events in the first
week after starting therapy, the highest bleeding
event rate was in the USACT group (20.8% from 24
patients), while in the group receiving no reperfusion
the rate was the lowest 2.3% (Table 3). However, three
out of five bleeding events in the USACT group were
the consequence of local, vascular access bleeding
and additionally the absolute number of bleeding
events was low which made meaningful comparison
difficult. Without these ‘local bleeds’ there was no dif-
ference between the incidence of major bleeding in
USACT group and conventional thrombolysis treat-
ment group (Table 3). The distribution of sites of
bleeding is presented on Figure 1. Gastrointestinal
bleeding was the predominant site for bleeding in the
group treated with conventional thrombolysis proto-
cols. All other sites were rare. Only one patient in the
no reperfusion group had fatal gastrointes-
tinal bleeding.

95



ACTA CARDIOLOGICA @ 5

Table 3. All-cause and PE-related mortality at 30-day and major bleeding at 7-day with and
without vascular access site bleeding according the used treatment.

Total NO YES
N N (%) N (%) P
All-cause mortality
No re 27 201 (89) 26 (1) 0.056
Classic thrombolytic protcols 9N 75 (82) 16 (18)
EKOS 24 24 (100) 0 (0)
Overall 342 300 (88) 42(12)
Pulmonary embolism as a cause of death
No reperfusion 227 219 (97) 8(3) 0.013
Classic thrombolytic protocols 9 81 (89) 10 (1)
EKOS 24 24 (100) 0 (0
Overall 342 324 (95) 18 (5}
All bleedings
No reperfusion 227 221 (98) 512 <0.001
Classic thrombolytic protocols 9N 83 (91) 8 (9)
EKOS 24 19 (79) 5(21)
Overall 342 312 (95) 18 (5}
Major bleeding without vascular access bleeding
No reperfusion 227 221 (98) 412 0.021
Classic thrombolytic protocols 9 83 (91) 78
EXOS 24 22 (92} 28
Overall 342 326 (95) 16 (S)
6
5 W No reperfusion mESC USAT
S {
2
R
a 3
5 3
2 2 2
§ 2
® 1 11 1 1 1
14
0 I 0 IO 0
1}
Gastrointestinal  Genitourinary Intracranial Respiratory Locally
tract system tract
Site of bleeding
Figure 1. Distribution of patients within 30 days of initiating thrombolytic therapy in relation to the bleeding site.

Discussion

The treatment of patient with intermediate-risk PE
with risk factors for bleeding is a common and chal-
lenging task. This study has shown that there was no
death among the 24 patients with at least one bleed-
ing risk factor treated with USACT therapy. However,
PE related mortality was 3.5% in the group receiving
no reperfusion and 11.0% in the group of patients
treated with conventional thrombolysis therapy.
Although all patients were normotensive and had RV
dysfunction at admission which made them classified
as intermediate risk, many other factors can influence
the outcome. All three groups had some high-risk

features. Patients in no reperfusion group were older,
had more patients with the history of severe renal fail-
ure and chronic heart failure, patients treated with
conventional thrombolysis had lowest systolic blood
pressure and patients treated with USACT had highest
RV systolic pressure. The same happened with haem-
orrhagic risk factors. Patients older than 80 years
unfortunately did not treated with USACT because of
comorbities, dementia, multiorgan dysfunction and
too high bleeding risk. All these facts aggravate inter-
pretation of results, but no mortality in 24 consecutive
patients with intermediate-risk PE and with high pro-
portion of patients with elevated BNP (82.6%) and
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(A)

Image 1A and B. MDCT: massive thrombus (white arrow) in the right PA bifurcation (at least 7 days old according to symptom
duration) before and after 20h of EKOS therapy (2mg tPA/h) (EKOS catheter on image 1B, white arrow). Image 1B. EKOS catheter
placed in the right, lower lobar pulmonary artery. image 1C. MDCT with EKOS catheter placed in lower right lobar branch 24h
after with significant reduction of thrombus mass around the catheter.

relatively high RV systolic pressure make this therapy
an alternative option compared to only anticoagula-
tion therapy and conventional thrombolysis.

If we exclude benign vascular access bleeding
events, USACT therapy in patients with an identified
increased risk of bleeding had similar rate of major
bleeding associated to thrombolytic therapy according
to ISTH criteria as conventional thrombolysis protocals
(7.7% and 8.0%, respectively), though as the absolute
number of bleeding events in the USACT group was
low and it makes comparison challenging. The USACT
therapy allowed the use of lowest dose of alteplase
directly into the thrombus and enabled the best bal-
ance between lysis of thrombus and ‘systemic lytic
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state’ which can cause haemorrhage [14]. Given this, a
suitable indication for USACT might be patients with
intermediate-risk PE with some features for higher
mortality risk or higher bleeding risk. The majority of
patients with a massive PE should not be treated
with this method because they are likely to need
faster reperfusion for hemodynamic stabilisation.
However, combination of mechanical percutaneous
thrombectomy with subsequent use of catheter based
thrombolysis, especially USACT maybe the solution for
high-risk PE patients with concomitant high-risk for
bleeding. Also patients with intermediate and low-risk
PE without other mortality risk factors should be
treated with anticoagulant therapy because it is likely




to be sufficient for the prevention of recurrences of PE
and possible fatal PE-related outcome.

The current guidelines do not recommend routine
use of reperfusion therapy for patients with intermedi-
ate-risk PE mainly due to results of Pulmonary
Embolism THrombolysis Trial (PEITHO), the only large,
randomized trial which compared the use of tenecte-
plase versus anticoagulant therapy in this cohort of
patients [15]. The study showed unfavourable balance
between benefit and harm. Although the primary end-
point of efficacy was reached (death and decompensa-
tion significantly decreased with tenecteplase compare
to anticoagulation alone, 2.6% vs. 5.6%), extracranial
major bleeding (6.3% vs. 1.2%) and haemorrhagic
stroke (2.4% vs. 0.2%) was also increased. However,
soft echocardiographic inclusion criteria for RV dys-
function and use of troponin for the risk stratification
of patients in this study resulted in the enrolment of
patients who had lower risk or death from PE and
older patients who were prone to bleeding. Moreover,
tenecteplase has a higher rate of intracranial bleeding
than other thrombolytic drugs in use. The Ultrasound
Accelerated Thrombolysis of Pulmonary Embolism
(ULTIMA) trial is the only randomised, controlled
USACT trial for the treatment of intermediate-risk PE,
where fixed, low dose tPA (10 or 20mg) was infused
via an EKOS catheter for 15 hours and was compared
to anticoagulation alone [8]. The study randomized 59
patients and the primary end-point of decreasing RV/
LV ratio at 24 hours was significantly better in USACT
group versus heparin group without major bleeding in
both groups. Only one access site groin haematoma
was reported. Our results in a way support the results
of both of these studies, because conventional proto-
cols did not decrease the death rate but did increase
bleeding whereas USACT therapy decreased PE-related
mortality with no fatal or intracranial bleeding. The
rate of bleeding was about 10% in the largest Single-
arm, Multi-center Trial of EkoSonic_Endovascular
System and Activase for Treatment of Acute
Pulmonary Embolism (SEATTLE |l) study with 150
patients with massive and submassive PE without
intracranial bleeding is similar to our data and groin
haematoma was detected in three (2.0%) of patients
and one was life threatening [11]. We described three
clinically significant groin haematomas which required
additional Doppler imaging and this finding potentiate
the role of carful technique of EKOS catheter insertion
with use of Doppler guidance to avoid the puncture
of femoral artery.

Do we need ultrasound facilitation? There have
been two key developments of EKOS treatment, one is
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that a dose as low as 4-8 mg of tPA during 2 hours of
EKOS therapy may be enough to achieve measurable
hemodynamic decrease of RV overload in the
Optimum Duration of Acoustic Pulse Thrombolysis
Procedure in Acute Intermediate-Risk Pulmonary
Embolism (OPTALYSE PE) Trial [12]. The second devel-
opment is that in older, massive thrombus that is
resistant to systemic or catheter thrombolysis without
ultrasound, it could be the case that ultrasound ena-
bles the penetration of thrombolytic drugs in older
thrombus to permit subsequent reperfusion [16].
These two advantages suggest two ideal groups for
EKOS therapy, high bleeding-risk intermediate-risk PE
and subacute PE patients who are not hemodynamic-
ally stabilized. In our study all patients had at least
one factor associated with higher bleeding risk and
10 out of 24 patients had symptoms of PE between
7 and 14 days. The results of the OPTALYSE trial were
published after the majority of our patients were
treated and we now think that for patients with acute
PE lower dosages of tPA through the EKOS system
should be used. Additionally, for the patients with
subacute PE with symptoms lasting for more than 7
days a larger dose and longer infusion of tPA should
be used, perhaps in keeping with the ULTIMA proto-
col, but further investigation about the thrombus bur-
den, duration of PE symptoms and the technique of
EKOS use are needed. To date there is only one pub-
lished meta-analysis comparing catheter directed treat-
ment with USACT for PE and yet there is no data to
confirm that either one or another methods are more
efficient and safer [17].

The appropriate selection of patients, considering
the PE-related mortality risk, bleeding risk, comorbid-
ities and the duration of PE is the key for optimal indi-
vidualized treatment.

Study limitations

This is a retrospective, small, non-randomised study
which is in fact hypothesis generated. Three treatment
options for the intermediate risk PE patients was com-
pered regarding 30-day all-cause, PE-related mortality
and 7-day major bleeding. The possibility of bias was
huge considering retrospective nature of the study.
The bleeding risk was also difficult to compare. The
patients in USACT were younger and without severe
renal failure, but with more frequently history of previ-
ous bleeding, use of drugs which can be associated to
bleeding and recent surgery compare to other two
groups. We prespecified some important and common
risk factors for bleeding. Nevertheless, there are
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several other risk factors for bleeding which are not
included in this study and the results could not be
generalized. For instance, patients with severe renal or
liver failure and patients older than 80 years were not
presented in the USACT group. Unfortunately, patients
who were maybe good candidate for USACT in hospi-
tals without USACT facility could not be transferred to
two hospitals with this and this "institution related
treatment bias" was also presented in the study.

Conclusion

The current study has shown that USACT therapy
might be effective in decreasing early mortality in
patients with intermediate-risk PE and some additional
risk factors (BNP elevation and high RVSP) who had
one or more risk factors for bleeding.

Future investigations should be performed to iden-
tify for the best place of USACT therapy and according
to our experience and results, patients with intermedi-
ate-risk PE and some higher risk features with positive
factors for bleeding and patients diagnosied in the
subacute phase of PE with severe symptoms represent
the best candidates for this type of therapy.
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Abstract

Background/Aim. are rare hypervascular neoplasms. The aim of this study was to present
experience in treatment of paragangliomas with preoperative embolization. Methods. This is a
retrospective cross-sectional study of 10 patients (7 women and 3 men: median age 55 years)
with paragangliomas who were embolized before surgery. Results. Three had tympanicum
paragangliomas, two carotid body. three jugulare and two jugulare-tympanicum paragangliomas.
During the operation, 9 out of 10 patients didn't have bleeding which would require blood
transfusion. One patient received 1130 ml of blood transfusion due to surgical complication.
Conclusion. Adequate preoperative selective embolization of paragangliomas is essential in the
preoperative preparation of these patients, because this strategy is feasible with low

complications rates.

Key words: paragangliomas; embolization; blood transfusion: intraoperative blood

replacement; imaging methods

Abstrakt

Uvod/Cilj. Paragangliomi su retke hipervaskularne neoplazme. Cilj rada je bio da se prikaze
iskustvo u le¢enju paraganglioma preoperativnom embolizacijom. Metode. Ovo je retrospektivna
studija preseka 10 pacijenata (7 Zena i 3 muskaraca; medijana godina starosti je 55) sa
paragangliomima koji su bili embolisani pre operacije. Rezultati. Tri pacijenta su imala
timpani¢ne paragangliome, dva karotidne, tri jugulare 1 dva jugularno-timpani¢ne paragangliome.
Tokom operacije. 9 od 10 pacijenata nije imalo krvarenje koje je zahtevalo nadoknadu krvi.
Jedan pacijent je dobio 1130 ml krvi zbog hirurske kompilikacije. Zakljuéak. Adekvatna
preoperativna selektivna embolizacija paraganglioma je osnovna tehnika u preoperativnoj

pripremi ovih pacijenata, jer je ova procedura izvodljiva sa niskom stopom komplikacija.

Kljuéne reéi: paragangliom; embolizacija; transfuzija krvi; intraoperativna nadoknada

krvi; metode vizualizacije
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Introduction

Paragangliomas (glomus tumors or chemodectoma) are rare hypervascular neoplasms.
They arise from paraganglionic cells located in the walls of blood vessels or in specific nerves .
They can be located in the carotid body (glomus caroticum) as the most common site .. tympanic
plexus (glomus tympanicum), located within the adventitia layer of the jugular bulb wall (glomus
jugulare) and vagal nerve typically near the jugular foramen. The rare locations are trachea,
larynx and nose cavity . In most cases these tumors are benign, slow-growing and locally
desctrutive neoplasms, and a small percentage of tumors produce catecholamines . The
incidence of the paragangliomas is one per million people ., where head and neck paragangliomas
comprise three per cent of all paragangliomas . The majority of these tumors manifest in the fifth
and sixth decade of life, predominantly in women -

Symptoms depend on the localization and type of paraganglioma. Glomus tympanicum
causes conductive hearing loss, pulsatile tinnitus which is synchronized with the heart beat, and
on the rare occasion otorrhea hemorrhage. Glomus jugulare tumors can cause jugulare foramen
syndrome (paresis of cranial nerve IX and X), which is pathognomonic for this type of tumor.
Paragangliomas may also present as hypertension and tachycardia if they are functional
catecolamine—producing tumors (dopamine, norepinephrine, somatostatin), and rarely producing
vasoactive intestinal polypeptide, calcitonin -

Otoscopic examination shows characteristic reddish-blue pulsatile mass, localized behind
the tympanic membrane . Classical radiography (X-ray) of the skull base can show widening of
the foramen jugulare. Clinical diagnosis is confirmed by imaging methods - Ultrasound (US),
computed tomography (CT) and Magnetic Resonance Imaging (MRI). Images with bone window
are used for better visualization of the bone resorption caused by the glomus tympanicum. MRI is
important for assessing the soft tissue involvement. Tl and T2 sequencies after gadolinium
enhancement are mainly used, and sometimes fat-suppression sequences . Combination of CT
and MRI is the gold standard for diagnoses of these tumors . Digital subtraction angiography
(DSA) is very important and is used for the identification of tumor feeding arteries during
embolization planning .

Therapy for the paragangliomas is total surgical resection, but because of its rich
vascularization and high risk of hemorrhage, preoperative embolization is beneficial for reducing

blood loss in the surgical field -.
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The aim of this study was to present experience in treatment of paragangliomas with

preoperative embolization.

Methods

This is a retrospective cross-sectional study of 10 patients with paragangliomas who were
embolized before surgery. We included all patients who were embolized before surgery of
paragangliomas during the seven-year period. from 2012-2018. Patients with paragangliomas
were treated with preoperative embolization using sclerosing agent (smaller particles from 100-
300 microns) in the Institute of Radiology, Military Medical Academy, Belgrade, Serbia, and
total surgical resection with a function preserving intent in Surgical Clinics Group in Military
Medical Academy. We retrospectively analyzed the patient’s medical and imaging records.

After clinical examination as part of the diagnostics, a Multi Slice Computed
Tomography (MSCT) examination was performed (64- and 128-slices MSCT, Aquilion system.
Toshiba®; field of view 20 cm, section thickness | mm, contrast material volume 80 mL
(joheksol), contrast material injection rate 3 mL/s). The MSCT examination was used to assess
tumor size, relationship to surrounding anatomical structures and tumor vascularization.

After clinical diagnosis, patients were underwent imaging diagnosis with US (Figures 1A
and 1B) and CT (Figures 2A, 2B and 2C) and preoperative endovascular embolization.
Preoperative embolization started with a diagnostic digital subtraction angiography (DSA) via a
transfemoral Seldinger approach. Right transfemoral access was obtained using a 6 Fr sheath-
guiding catheter (Merit Medical). A guide wire (length 150 mm and 0.035 In) and 5 Fr diagnostic
angiographic catheter (SIM II or JB Terumo® or Optitorque®) was then advanced into the
common carotid artery on the side the tumor resided. After that, injection of radiocontrast
joheksol (Omnipaque®, GE Healthcare Ireland limited, Ireland) by Avanti avast® pump (rate
flow 6 mL/s) was used to visualize vascularization of tumor-digital subtraction angiography
(DSA) (Figure 3A). Angiography was performed via the diagnostic catheter, placed into common
carotid artery and other blood vessels, to determine the arterial feeders of the tumor.

After completion of the diagnostic angiogram, a 2.7 Fr microcatheter (Progreat®, Terumo
interventional systems) was placed through the diagnostic catheter and advanced into selective
branches of arteries where selective arteriograms could be performed for improved tumor

visualization (Figure 3B). Smaller particles (100-300 microns, Bead Block-, BTG International

5
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Ltd, UK) was used for embolization. Beads were placed in one ml syringes which were attached
to the microcatheter and injected in pulses that were synchronized with systolic heartbeat
monitored by radioscopy (Figure 3C). If flow to the tumor was not diminished, larger bead sizes
were incrementally selected until there was cessation of flow or reflux of contrast along the
microcatheter. This technique was repeated for all branches that were large enough to
accommodate the microcatheter. A final angiogram from the common carotid artery was
performed to evaluate the degree of embolization and ensure patency of the internal carotid artery
circulation (Figure 3D).

After embolization, paragangliomas were resected . A retro-auricular tympanic access
route with canaloplasty was used for paragangliomas in the middle ear. Depending on the
location and size of the paragangliomas, an endaural approach to the middle ear with additional
mastoidectomy and myringoplasty was performed. Ossicular reconstruction was performed if
required.

The surgical technique for carotid body paragangliomas included precise anatomic
dissection and vascular control prior to attempted tumor excision -. The dissection to remove the
carotid body paraganglioma was carried out along the arterial subadventitial plane to allow for
complete local tumor excision, as well as preservation of critical vascular structures (Image 1).
Postoperative care included close pharmacologic control of systolic blood pressure and
postoperative clinical neurologic evaluation.

Complete statistical analysis of data was performed using the statistical software package,
PASW Statistics 18 [SPSS (Hong Kong) Ltd.. Hong Kong]. All variables were presented as
frequency of certain categories. Chi-square test was used for analyzing the significance of
differences of categorical variables. Continuous variables were presented as median and
interquartile range (IQR) and were compared using nonparametric Mann-Whitney U test.
Distribution normality was tested using the Shapiro-Wilk Normality Test (number of subjects
was < 50). All analyses were estimated at p < 0.05 level of statistical significance.

Ethical Statement: All procedures performed in our study with human participants were in
accordance with the ethical standards of the institutional and/or national research committee and

with the Helsinki declaration or comparable ethical standards.
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Results

We analyzed data from 10 patients with paragangliomas (7 women and 3 men), median
age 55.0 years, with IQR from 49.75 to 61.25 years who were treated with embolization before
surgery (Table 1). Female patients were statistically significantly older in comparison to males
(Mann-Whitney test; p=0.017) (median age of males and females was 49.0 and 59.0 years,
respectively).

Three patients had glomus tympanicum, two with carotid body, three with jugulare and
two with jugulare-tympanicum glomus tumor (Table 1). Seven patients had right side
paraganglioma, while two patients had left side tumor and one patient had tumors on both side.
Largest tumor diameter median was 29.0 mm with IQR from 24.0-32.5 mm. During the operation
9 out of 10 patients didn't have bleeding which would require blood transfusion. One patient who
had jugulare-tympanicum glomus tumor received 1130 ml of blood transfusion because of the
hemorrhage from carotid sinus during the surgical intervention.

Table 2 shows the clinical characteristics of patients treated in this study. Most patients
with paragangliomas had arterial hypertension (six patients) and hearing impaired (also six
patients). Five patients had tinitus. and six patients had pulsations in the ears. Only three patients
had ear pain. On MSCT examination, five patients had osteolysis.

Median number of tumor feeder branches was 1.5 (Table 2). Five tumors had one feeder
branch, and five tumors had two or three feeder branches. In our patients we showed that is

embolization had the extent of devascularization of the paragangliomas 100% in all patients.

Discussion

Paragangliomas are rare hypervascular neoplasms, whose surgical resection is at great
risk for intraoperative bleeding. Therefore, preoperative reduction of perfusion of these tumors
with embolization is very important for reducing the risk of bleeding, both for the patient and for
the operation performed by surgeon -.

Our results show that preoperative embolization using small sized beads (100-300
microns) with superselective access to arterial feeders, results in almost complete tumor

devascularization by 100% patients.
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The results from our study in 10 patients showed that devascularization eliminated the
need for intraoperative blood transfusion. An exception was one patient who required significant
blood transfusion during surgery (1130 ml) due to the hemorrhage from carotid sinus.

Surgical resection of paragangliomas can be complicated due to massive bleeding because
of their high vascularity -. With the evolution of preoperative planning, surgical techniques, and
diagnostic evaluations, the risk of artery injury are minimal -. The risk of injury to the carotid
artery following treatment of carotid body tumors is size specific: tumors larger than 5 cm are
likely to require carotid reconstruction. Unlike jugulo-tympanic paragangliomas and carotid body
tumors, vagal paragangliomas are not closely associated with the carotid artery, although the
internal carotid artery may be involved in its petrous portion in advanced disease. Rarely, injury
may occur, even with adequate surgical exposure and microsurgical technique. If the patient is at
high risk for vessel injury within the petrous carotid portion and balloon occlusion testing has
been safely and satisfactorily performed, then the surgeon may consider permanent preoperative
occlusion of the carotid distal to the tumor.

Preoperative embolization of paragangliomas is a very safe adjuvant therapy before
surgical resection . Bead embolization dramatically reduced tumor vascularity. The classic
angiographic appearance of a paraganglioma 1s that of a hypervascular mass with robust feeding
arteries and intense tumor blush -. Successful embolization hinges upon occlusion of all feeding
vessels, based upon DSA -. A delay of 1-2 days between embolization and total surgical resection
allows time for local edema or inflammation to resolve with minimal time for revascularization
or recruitment of feeding arteries - . The effectiveness of embolization hinges upon occlusion of
the feeding tumoral vessels of paragangliomas. The catheterization technique should be
superselective, aiming only for feeding vessel of the paraganglioma ..

Other studies show reduction of 60% to 68% intraoperative blood loss in patients who
underwent preoperative embolization when compared with those who did not --. In the study by
White et al. it was shown that post-embolization angiography revealed an average decrease in
blood flow to tumor of 75% . An 80-90% reduction in tumor vascularity is often obtained . The
intraoperative blood loss for each tumor type was 289 ml for carotid body, 243 ml for glomus
vagale, and 1018 ml for glomus jugulare. Larouere et al. showed that the average blood loss for
the embolized patients was 650 ml (range from 500-1000 ml). In the nonembolized patients, the
average blood loss was 1375 ml (range from 1200-1725 ml) .
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Jackson et al. suggested that preoperative embolization in the patients with
paragangliomas leads to a decrease in intraoperative blood loss and operative time -. The mean
estimated blood loss among the patients with embolization was (.52 standard deviations lower
(0.77 to 0.28 lower) than that of patients without embolization.

Therapy for paragangliomas is total surgical resection, but because of its rich
vascularization and high risk of hemorrhage, preoperative embolization is beneficial for reducing
blood loss in the surgical field .. On the other hand, for small localized glomus tympanicum
tumors, transcanal endoscopic ear surgery is a favorable surgical method . These tumors present
high bleeding risk during resection -. Embolization can be curative with surgical resection,
palliative or supportive, but the main reason for this procedure is to detect and obliterate the
abnormal vascular structures of the tumor. This way it is possible to decrease the vascularity and
volume of the tumor, and make it safer for the surgery -.

Limitations of this study: Unlike other reported studies, there is no control group of non-
embolized tumors to compare embolization efficacy as manifest by operative blood loss. We also

had a small number of these patients.

Conclusion

Adequate preoperative selective embolization of paragangliomas is essential in the
preoperative preparation of these patients, because this strategy is feasible with low

complications rates.
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Table 1

Demographic and clinical characteristics of | with par |
Patient 1 Patient - Paticnt Patient 4 Patient § Patient Patient Patient 8 Patient Patient 10
2 3 7 9
Gender Male Female Female Male Female Female Female Female Male Female
Age (year) 50 61 65 46 59 52 53 62 49 57
) X carotid carotid jugulare- jugulare-
Glomus  tympanicum jugul tymp tymy jugulare . Jjugulare .
body body tympanicum tympanicum
Side left right both left right right right right right right
Tumor
diameter 26 30 39 32 12 24 24 28 30 34
{mm)
Blood
transfusion 0 0 0 0 0 0 0 0 0 1130
(mi)
12
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Table 2

Clinical symptoms and signs of patients with paragangliomas

Patient Patient Patient Patient Patient  Patient
Patient | Patient 4 Patient 7 Patient 8
2 3 5 6 9 10
Arterial
. Yes Yes Yes No No Yes Yes Yes No No
hypertension
Heart
: No No Yes No No Yes No No No No
arrhythmia
Hearing
e Yes No No Yes Yes No Yes Yes No Yes
impaired
Types of
Hearing Conductive - - Conductive  Mixed - Sensorineural  Sensorineural - Mixed
Loss
Tinnitus Yes No No Yes Yes No No Yes No Yes
Pulsation in
Yes No No Yes Yes No Yes Yes No Yes
the ears
Bleeding
Yes No No No Yes No No Yes No No
from ear
Ear pain No No No No No No No Yes Yes Yes
Visualization
of tympanic No No No No Yes No Yes No No No
membrane
Color of
tympanic - - - bluish - - - bluish - -
membrane
Dizziness No No No No No No No No No Yes
Vomiting No No No No No No No No No Yes
Nistagmus No No No No No No No No No No
Osteolysis No No No Yes Yes No Yes Yes No Yes
Number of
feeder 1 1 2 1 3 1 2 1 2 3
branches
13
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Fig. 1- Ultrasonic finding- heteroechoic, dominant hyperechoic change, relatively clearly
limited: A- Anteroposterior x craniocaudal diameter about 25 x 27 mm; B- lateral-lateral

diameter about 19 mm
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Fig. 2- MSCT findings of the neck- hypervascular expansive lesions at the level of
bifurcation of common carotid artery which moves the external and internal carotid

arteries: carotid glomus: A- coronal: B- sagittal; C- axial slices
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Fig. 3- A: Angiography at the level of bifurcation of common carotid artery by 5 Fr
diagnostic angiographic catheter (Terumo®) showed hypervascular tumor change, which
moves the external and internal carotid arteries: carotid glomus: The tumor is dominantly
vascularized from the pronounced, tortuous ascending pharyngeal artery: B: Selective
catheterization of external carotid arteries through the diagnostic catheter and
supraselective catheterization of ascending pharyngeal artery by Progreat (Terumo®)
microcatheter; C: Control angiography through microcatheter after the application of
embolization agent (Bead Block-) size 100-300pm; D: Control angiography through the
diagnostic catheter in the common carotid artery after embolization with complete tumor

devascularization
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Image 1. Surgical resection of carotid body tumor; ACL internal carotid artery: ACE,
external carotid artery, ACC, common carotid artery
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ABSTRACT

Although, as asymptomatic, they appear in about 10-
12% of the worldwide population, vertebrae hemangiomas
are symptomatic in about 0.9-1.2% of all the cases.

We showed the case of the symptomatic hemangioma in
the 7th thoracic vertebrae in 67 year old patient, that was
successfully preoperative embolised. Magnetic resonance im-
aging (MRI) detected the tumtor in the body of 7th vertebrae
with mass effect on the anterior aspect of the spinal cord.
Mudtidetector computed tomography (MDCT) imaging de-
scribes this twmor as hemangioma that is in the body of the
Th7 vertebrae and in the both pedicules. We performed se-
lective and supraselective spinal angiography which showed
pathological vascularisation of the tumor; and then the tu-
mor was embolised. The control angiography detected the re-
duction of the tumor blood vessels, as a sign of the successful
embolisation. Ten days after embolisation, the patient went
through corporectontia of the Th7 and the stabilization of the
thoracic spine was performed. Intraoperative blood transfu-
ston in our patient was 930 mL, while expected blood trans-
Susion during the surgical intervention without preoperative
embolisation is about 1600 mL,

Method of choice in conditions with neurological compres-
sive symptoms caused by vertebral hemangioma is surgery for
the decompression of the nerve structures. Embolisation of ag-
gressive vertebral hemangioma is recommended and preop-
eratively performed for the intraoperative hemorrhiage reduc-
tion and decreasing of intraoperative complications.

Keywords: hemangionia; spine; spinal cord compres-
sion; anglographty; embolisation, therapeutic; hemorrhage
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SAZETAK

Iako se, kao asimptomatski, srecu w oko 10-12% opste po-
pulacife, hemangiomi kicmenih pr3lfenova su simptomatski
1 oko 0,9-1,2% od svih slucajeva.

Prikazali smo slucaj simptomatskog hemangioma sed-
mog torakalnog (Th7) priljena kod bolesnice stare 67 godi-
na, kofi je preaperativio uspesno embolisan. Pregled ma-
gnetiomt rezonancom fe pokazao tumorsku promenu u telu
Th7 priljena sa “mass” efektont na prednfi aspekt kicmene
moZdine. Na pregledu skenerom promena je okarakteri-
sana kao hemangiom koji zahvata telo Th7 priljena i oba
pedikia. Udinfena je selektivna i supraselektivna spinalna
angiografiji na kojof je prikazana patoloska vaskularna
mireZa tumora, a nakon toga izvriena je embolizacija. Na
kontrolnof angiografiji uodena fe redukcija vaskularne mre-
Ze tumora, kao znak uspesne embolizacije. Nakon 10 dana
od embolizacije pacijentkinfi je wlinfena korporektomija
Th7 { izvriena stabilizacija grudne kicme. Intraoperativna
nadohnada krvi kod nadeg pacijenta iznosila je 930 mi, dok
Jje ocekivana kolidina krvi za nadolinadu bez preoperativne
embolizacife oko 1600 nil,

U stanjima sa neuroloskim kompresivnim simptomima,
mietoda izbora u terapiji vertebralnih liemangioma je hi-
rurska intervencija u cilju dekompresije nervnik struktu-
ra. Embolizacija agresivnil vertebralnih hemangioma se
preporutuje § tzvodi preoperativio u cilju smanjenja in-
traoperativiog Krvarenja { time moguéih intraoperativnih
komplikacija.

Kljuéne reéi: fiemangion; kicma; kompresija kicmene
moZdine, angiografija, embolizacija, terapijska; hemoragija
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INTRODUCTION

Agressive vertebral hemangiomas are benign vascu-
lar tumours that don't give metastases, instead they go
through posterior cortex of the involving vertebrae, spread
in epidural space and cause compression on the spinal cord
with destabilisation of the spine (1). In cases like this sur-
gery is neccessery for the decompresion of spinal cord and
stabilisation of the spine (2). Most vertebral hemangiomas
are asymptomatic and are detected in about 10-12% of the
worldwide population (3-6). Symptomatic vertebral hem-
angiomas occur in about 0.9-1.2% of all the cases (7, 8).

Percutaneous embolisation with alcohol in the combi-
nation with percutaneous vertebroplastic didn't give sat-
isfying results in motoric deficite elimination (9). Because
of the rich vascularisation of hemangioma, hemorrhage is
common surgical complication, that sometimes may en-
danger the life of the patient (1, 10). Spinal hemangioma
embolisation with endovascular approach under the con-
trol of fluoroscopy can reduce intraoperative hemorrhage
(11). Embolic agents such as embolisation fluid, scleroza-
tion fluid, embolisation particles and mechanical occlusion
devices are used for the embolisation (11-14).

The purpose of our case report is to present the case of
the patient with hemangioma in the Th7 vertebrae that has
undergone the surgery after embolisation and corporecto-
mia with spinal stabilization.

CASE REPORT

The sixty-seven year old patient was hospitalised due
to the progressive weakness of the lower extremities with
the urgent urination, positive Babinski reflex on the right
side and an increased sensitivity level at Th7 on both sides.
The MRI imaging of thoracic spine with the intravenous
application of paramagnetic contrast showed changed
signal intesity of Th7 vertebrae, with symmetrical epi-
dural extension, formaninal and paravertebral to the right,
which with its MRI characteristics (the increased signal
intesity in T2W/STIR sequence, decreased in TIW with
significant postcontrast increase of sygnal intesity) can re-

late to a wider differential diagnosis including aggressive
hemangioma. Circular changes with simmilar MRI char-
acteristics described in vertebral bodies of C7, Th2, Thé
and Th9, can be atypical hemangiomas (Figures 1 and 2).

Figure 1, Left and middle: MRI axial and sagittal cross-section in the T2W sequence show an inhomogeneously elevated signal intensity with

the capture of the posterior elements to the right and the epidural spreading oa both sides and compression of the anterior aspect of the spinal

cord. Right: The lesion shows a significant increase in the intensity of the signal postcontrast. Oval changes in similar MRI characteristics in

Th2 and Thé vertebral bodies are also visible.

Figure 2. The MDCT examination of the thoracic spine shows rough vertical bone trabecules in the Th7 vertebeal bodies.
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Figure 3. Left - Selective angiography of the VI | artery (2 pathological tk in the body TH7- h g ) Middle - Sug
lective angiography with more dinstinctive p ion of the pathological vascular ok in the Th7 bral bodies; Right - Supraselective
giography after emball significantly reduiced pathological X of } g isd 1

The MDCT imaging with and without intravenosuesly
applied contrast describes changes in Th7 vertebrae as a
highly suspected of hemangioma that occupies vertebrae
body and both of the pedicules.

Transcatheteric spinal angiography and embolisation
are preoperatively carried out. Catheter was selectively
placed via right transfemoral approach in the intercostal
artery on the level inferior part of Th7 vertebral body that
goes under inferior part of the seventh rib on the right
side. The contraast was applied and angiography was per-
formed showing pathological vascularisation inside the
right aspect of Th7 vertebral body. Then, embolisation
particles of Embozene 250 pm and 500 pm were selec-
tively and supraselectively applied in tumour feeding ar-
tery. Control angiography showed a reduction of tumour
vascularisation, no sign of blush and retention of contrast
in tumour and feeding artery, as a sign of succsessfull em-
bolisation (Figure 3).

hili

Th7 and
ding ti graft and lateral instrumentation

of

Six days after embolisation in our hospital, the surgery
was performed for decompression and stabilisation of the
spinal cord. Left thoracotomy and corporectomy of Th7
vertebrae was performed as the stabilisation of thoracic
spine with the expanding titanium graft (Figure 4). Patient
recived 930 ml of blood transfusion during the surgical in-
tervention.

Pathohystological analyses after resection of the Th7
vertebrae confirmed that it is cavernosus hemangioma.

DISCUSSION

Vertebral hemangiomas are benign lesions made out
of venosus structures and capillaries (15). About 1% of
vertebral hemangioma give certain clinical symptoms
and signs, while the most are asympthomatic (16-18). In
55% patients the sympthom is pain, while in 45% there isa
neurological deficit due to the compression on neurologi-
cal structures - spinal cord, spinal nervs, or because of the
vertebral collaps. In pain conditions without neurological
compression, preoperative procedures such as embolisa-
tion, vertebroplastic, radiotherapy or ethanol injection
are performed, while in cases of progressive neurological
defficit caused by spreading vertebral hemangioma that
makes spinal cord compression, surgical decompression
must be performed (2 16, 19-21). However, since these
hemangiomas are highly vascular tumours, significant
blood loss can occur in resection. Because of that, in or-
der to reduce complications such as preoperative hem-
orrhagia, many surgeons are for preoperative transcathe-
teric embolisation of hemangioma, followed by resection
and stabilisation of the spine. Because of the high rates of
recidivism after partial resection and reconstruction or
enlargment of cement mass (2.9-30%), some centers are
for total agressive spondilectomia with wide margins for
the recidivism reduction (20).

The therapy procedure has not been determined so
far, as well as the ideal surgical operation for the patients
with sympthomatic vertebral hemangiomas (9, 22, 23).
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Therefore, the surgical treatment is required in cases with
progressive neurological deficit, for the decompression of
the spinal cord (22). Embolisation prior to sympthomtic
vertebral hemangioma surgery is recomended by most of
the authors as relatively safe procedure with rare compli-
cations (11, 18, 24). Postoperative radiotherapy should be
performed in the patients with subtotal tumour resection
to prevent recurrence (25). However, some authors recom-
mended surgical procedure, embolisation and radiothera-
py as the gold standard for the treatment of symptomatic
vertebral hemangiomas (15, 26, 27).

Conventional radiography of vertebral hemangiomas
can show parallel linear lines or honeycomb apperiance of
the vertebrae. The MDCT is also used as an alternative for
the MRI for the diagnoses and assessment of the grade and
agressivity of the tumour and its contact with anatomical
structures around with typical "Polka-dot-sign” due to tra-
becular aspect of the involved vertebra (15, 18, 26, 28, 29).

Hemangiomas in more than one vertebrae are rare (30,
31). Five hemangiomas in cervical and thoracic vertebrae
were detected in our patient, one of which was symptho-
matic and embolised, being operated and stabilised after-
wards.

Blood loss of about 930 ml during the surgery in our
patient was compensated with blood transfusion, and this
blood loss is common in treatment of agressive vertebral
hemangioma, with preoperativly performed embolisation,
which is similar to Robins et al. where the compensation of
blood after the tumour embolisation was 981 ml (range of
143-1048 ml), while in patients without embolisation was
on an average level was 1629 ml (32). Significant hemor-
rhage from feeding artery during the surgery and later in
epidural space has caused more surgeons to perform pre-
operative embolisation (15).

In cases with neurological compressive sympthoms, the
method of choice for the vertebral hemangiomas therapy is
surgery for decompression of nerve structures. Agressive
vertebral hemangioma embolisation is recomended and
preoperatively performed for the hemorrhage risk redue-
tion (32), but significant factor in intraoperative hemor-
rhage grading is invasivity of surgical treatment (33, 34).
Embolisation is relatively low-risk procedure, and the ad-
verse effects are rare (embolus with cardiovascular prob-
lems, stroke, perifery arrterial occlusion and ischemia of
the spinal cord, alergic reactions and hemorrhage) (9, 15,
35). Permat et al. showed that combined percutaneous em-
bolisation and vertebroplastic are safe and effective proce-
dures, analysing 26 patients through 19 years with follow-
up period of 22-217 months (9).

CONCLUSION

Preoperative embolisation of vertebral hemangiomas
significatly reduces intraoperative hemorrhage, typical for
operatively treated tumours, which reduces possible com-
plications of surgical treatment.
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Odpasau 1

HIJABA ANTOPA O OPHIHHATHOCTH JOKTOPCKE THCEPTALIHIE

Ja sinjop p Hrop Cexyanth . WARBYJEM 1a JIOKTOPCKa

ICSPTALGE HO1 HACI0BOM:

"Ynopeana anamza edukacHOCTH 1 0¢30¢AHOCTIN HCTHPH TePaIjCKa
HPOTOROI Y J1eueibY DOICCHNKA €4 MHTEPMEIHJAPHO BHCOKUM PHIHKOM 01

iayvhue rposdoemtoge”

KO Je oabpameniy Ha DakyareTy MEMIIICKHUX HayKa

Youmeparera ¥ Kparyjesuy npeictanba opuunatio @ymopeso 0eto HACTLI0 Kao peayarar

LORCIIGEROT RHCIMPDANCURANROS p{ll)(l.

ot Hanont masohe nomephyies

® IR CAM e aymop HAREISHE JOKTOPCKE AHcepTanmne,

® LN HMABCACHO] JOKTOPEKRO) ANCCPTAIIIN MUCQAM UIEPUIO TG NoGped) By TOPEKOT Mt
JAPYEOr NpaBa MITEASKTYAMHE CROJIHE JIPYIHX J1Ia,

® 12 YMHOKCHI TIPHMEPAK JOKTOPCKE AHCEPTALILE ¥ WTAMIINHO) W CIEKTPOREKO] hopyval
3 MHIEM Ce NIPHAOTY Hanain oBa M3jasa caapain JOKTOPCKY JMCEPTIUM]Y HCTOBETI
CATPAILEND] J0KTOPCKO] ANCEpTaLmjn.

Vo Kparyjesty L 15920200 roanwe,

ngrfmc aytopa
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Oopazau 2

H3JABA AYTOPA O HCKOPHILIBABAIY TOKTOPCKE JIHCEPTALIHIE

e wagop ap Hrop CEKY/ IR =

l / OO, LM
HE OSROTABAM

Y sep i TeTeRo] Gndadorenn y Kparyjesuy 1 wasini 18 TpajHit yMHOKSHA DpIvepka

COEKTPOHCKO] POPMI TOKTOPEKE ARCEPTAUMIE MO HACIOHOM:

~"Viopeana aHainsa eukacHocTH 1 Ge30eAHOCTI HeTHPH Tepanijeka
IPOTOROA Y Jetierhy DOAeCHIKa ca HHTCPMETH]APHO BUCOKIM PHIHKOM 0.1
nos hie rpomboemboinje

Jofi je oa0paneim Ha DAKYITETY METHUIHHCKNN Hay Ka

Vimsepsnreta X Kparyiesty. 1o ¥ USRI, Ka0 1R 00 JeAa IPHMEPIR Tako YMIKere
PTOPCRE  IMCEPTALE  NVUIHIE TPAIHO J0CTYIHUM JABHOCTIC  TINTEM  anriTaanor
penosiropiyma Yuusepairrera ¥ Kparyjesiy it uenipitior PEOOIHTOPHIN M HLLICHIOE
WHHICTAPCT N, TAKO Jt IPHILIHILNE JABHOCTI MOTY HAUUHICH TPAIHE YMHOKSHE NpHMEpke

U CIERTPOMCKO) (POPMIT HABEICHE JORTOPLRE AMCEPTANMIE NNTEM HPCV I,

Daosm Hajasom raxohe

[/ A0IBOLARAM

‘ e Aomoaapas’

e ay TOP WOCPE 1A HE T HPIELIIILIG [RH0CTH 18 TERO JDCTYTIHY AOKTOPCRY BICepiiing
FOOMCTR 1O S MM Y THPDEIM JEaHon ot Crvative Commiony IUEIIL T HE ICKLy WY 3e Hpano IPUiaiea
PAE L I TENS IO TOPEKY IMCCPTAINGS KOpHCLE Y Oy S opeitasu FUNOIRL O @Y TOPCKOM ISP T
TP
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PTG JARHOCTIE 32 TOKO A0CTYIHY JOKTOPCKY AHCEPTALIIY KOPHCTE 101 VCA0BIMA

vinphermse eamon o caciaehix Creative Commens e

1)y Ayroperso

20 ANTOPETHO = ACIMTIE O HOTINM VCIOBIMAE

T AVTOPE IO - et IIpepita

) AVIOPCTEO - HEKOMEPIMELTHO

SVAVIOPCTIO = HEKOMEPIIELTHO = eI 0T HCTHM YCAOBIM

@.-\ VIOPETHO - HEXOMEPUILTHO - B3 nipepaia’

Y Kparyjeny . 1592020, roanwe,

igie>
fyﬁuc ayTopa

Mo ay 1ope Ko €y Ialpin L J0ueose Ipieiinmeva aBHOCTH T4 TERG JOCTY TN  JOXTOCIs
PESTTHAIIEY ROPISCTE 10 Y CIomNGE Y TR [eanose 00 Crednive Commany TSI 1 10K %< [eany 1
by e oo JTerunan COpai IS INICHUN A0CTYran ¢ i BIpseneativecommons.org.rs’
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